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I NTRODUCT I ON 

The o bje c t ive o f  t he Na t i o nal P e t r o leum Coun c i l ' s Comm i t te e  on 
Eme rg ency Preparedne s s  is  to  as s e s s  the c ap a bi l i ty of the Un i t e d  
S t a t e s  to c o p e  w i t h  a s udden but tempor ary i n t e r rup t i o n  o f  energy 
s upp l i e s , and to review the op t ions  open to the coun try to minim i z e  
t h e  impac t o f  such a n  interrup t ion . Thi s den i a l  cou l d  o c cur w i th 
l i t t l e  warning as  a re s u l t o f  a c t ions over wh i c h  t he Uni t ed S t at e s  
has  no d i r e c t  contro l ,  inc luding s i tuat ions o f  a no n -mi l i t ary n a ­
ture . 

Ul t ima te l y , the only e ff e c t ive pro t e c t ion aga ins t an imp o r t  
interrup t i o n  i s  a combi n a t ion o f  cons e rv a t i o n  by consumers  an d de ­
ve l o p ing , to the max imum extent po s s i ble , the N a t ion ' s  dome s t i c  en ­
ergy r e s o u r c e s . The N a t i o n  has  no t p ro v i de d  adeq uate encouragement 
fo r e i ther  cons erv a t ion or for the development of the s e  re sourc e s . 
The Un i te d  St a t e s  has  an adequ a t e  energy re source  ba s e  wh i ch , g iven 
su f f i c i ent t ime and a p r o p e r  po l i t i ca l  and econom i c  env i r onment , 
c an be conve r t e d  into av a i l a bl e  s upp l i e s . The National  P e tro l eum 
Counc i l ' s  U . S .  Energy Out l o o k  Rep o r t  examined the long - term requ i re ­
ment s fo r ene rgy in the Un i ted  S t at e s  and t he chan g e s  i n  gove rnment 
po l i c i e s  and econom i c  cond i t i ons  that wou l d  be required  to imp rove 
the dome s t i c ene rgy s up p l y  s i tua t i on . *  

Even p r i o r  to t he M i dd l e  E a s t  conf l i c t  in O c t o be r  1 9 7 3  and the 
s u bs e quent em barg o ,  t h i s  Nat ion wa s faced with growing energy pro b­
l em s . Dur ing the p a s t  1 5  year s the Un i t e d  S t a t e s  has not  adequate ­
l y  deve l o pe d  i t s  dome s t i c ene r gy re s our c e s , and ha s t hus be come i n ­
c r e a s ing l y  dep endent o n  impo r te d  o il . The embargo o f  l a s t  winter 
and the approx imate  qua drup l ing o f  fore i gn o i l  p r i c e s  have ne ce s s i �  
t a t e d  a re a s s e s sment o f  our na t ional  energy p o s ture . "P ro j e c t  I n ­
dependenc e "  has d i r e c t e d  a t t e n t i o n  to the ne e d  for  accel e ra t ing de ­
ve l o pment o f  ind i g enous ene r g y  sour ce s to  s to p  the trend o f  increas ­
ing r e l i ance o n  fore i gn energy sour c e s  and to r e duce  thi s rel i ance 
to an a c c ep t a bl e  l eve l . 

At t h i s  t ime , there  i s  cons i de r a bl e  unc e r t a inty a s s o c i a t e d  w i th 
l o ng - range fore c a s t s  o f  U . S .  energy supp ly and demand . Part i c ul ar ­
ly unc e r t a in i s  the future level  o f  o i l impo r t s . I n cr e a s e d  p r i ce s  
f o r  energy wi l l  damp en demand , but the degree  o f  r e s p o n s e  i s  d i f f i ­
cul t to a s s e s s . Co n s ump t ion wi l l  a l s o be a f f e c t e d  by the extent o f  
vo lunt ary and mand a t e d  cons erva t ion . 

Hi gher p r i c e s  wi l l  encourage the d evelopment o f  domes t i c  ener ­
gy r e s ourc e s . Al r e a dy t he r e  has  be en an inc r e a s e  in t he num ber o f  
we l l s  d r i l l e d p e r  ye ar , a marke d rever s a l  o f  t he de c l in ing t rend o f  
re cent year s . Howeve r ,  l ong - r ange devel opment o f  dome s t i c  ene r gy 
r e s ource s wi l l  a l s o  be a f f e c t e d  by t he indus try ' s  exp ec t at ions re ­
gard ing p r i c e  con t ro l s , t ax chang e s , envi ronmental  r e g u l a t ions  and 

* NP C ,  U. S. E n er gy Ou t lo ok--A Rep or t of t h e  Na t i o n a l P e tr o l e um 
Coun c i l' s  Commi t t e e  o n  U. S. E n ergy Ou t l o ok ( De cember 1 9 7 2 ) - - here ­
af t e r  r e f e r r e d  to a s  the U . S .  Energy Out l o o k  Repor t .  
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rate o f  l e a s ing o f  g o ve rnment lands . The avail a bil ity o f  c a p ita l ,  
s k il l e d  manpowe r and materia l s ,  a s  we l l  a s  the deve l opment o f  new 
t e c hno log y ,  are a l so  impor tant in influencing the r a t e  o f  deve l o p ­
ment o f  dome s t ic ene rgy resour c e s . *  But in the s ho r t - and in terme ­
d ia t e - t e rm the United  S t a t e s  h a s  no apparent al tern a t ive exc ept to 
remain h e avil y  dependent upon f o r e ign o il .  

The s u bs t antial dep endence o f  the Unit e d  S ta t e s  o n  pe tro l eum 
impo r t s  has  maj o r  na t ional s e cur ity imp l ic a t ions . Re c o gniz ing the s e  
imp l ic a t ions  and t he need f o r  a n  e f fec t ive emerg ency preparedne s s  
p l an , the S e cre tar y o f  the Inte r io r  reque s ted the Na t iona l P e t ro l eum 
Counc il to under take a "comp rehensive s tudy and ana l y s is o f  p o s s ibl e 
emerg enc y s upp l ement s to or a l t e rn a t iv e s  for  imp o r t e d  o il , na tur al 
ga s l iquid s  an d produc t s  in the even t of int e r rup t ions to current 
l eve l s  o f  imp o r t s  of the s e  energy supp l ie s "  ( s ee reque s t  l e t t e r s , 
App endix A) . In  the reque s t  l e t t e r s , it is p o int ed out that , in a 
pe riod o f  r ap id l y  incr e a s ing dependenc e on imp o r t e d  p e t ro l eum , " it 
be comes mand a t o ry that the N a t ion ' s  eme r g e ncy preparedne s s  p to g ram 
t o  en s ur e  s upp ly  o f  p e t ro l eum be imp roved wit ho ut de l ay . "  

I n  r e s po n s e  to the S e cr e t ary o f  the I n t e r ior's reque s t , the 
Na t i onal  Pe t ro l eum Counc il e s t a bl is he d  a Commit tee on Emergency Pre ­
par e dne s s  unde r  the chairman s hip o f  Carr o l  M .  Benne t t , Chairman o f  
t h e  Bo ard , Tex a s  P a c ific O il Comp any , I nc . The Commit t ee is a s s is t ­
ed by a C o o r d ina t ing Subcommit t e e , chaired by Dr . Jame s S .  Cr o s s , 
Dire c t o r , E c o nomic s  and I ndu s try Affair s , Sun Oil Comp any . (F o r  a 
l is t ing o f  indus t ry mem be r s  o f  the Commit t e e  and it s S ubcommit t e e s , 
s e e  Ap pendix B . )  

On July  2 4 , 1 9 7 3 ,  the N a t iona l Pe tro l eum Counc il t ransmit t e d  
t o  t h e  S e c re t a ry o f  the I n t e r io r  a repo r t  en t it l e d  Eme rg e n cy Prepar­
ed n ess fo r I n terrup t i o n  of Imp o r ts i n to the  Un it ed S ta tes� A n  I n t e r­
im Rep o r t. A Supp l eme n ta l I n t e rim Rep o r t� r e l e a s e d  on Novem ber 15, 
1 9 7 3 ,  focu s ed on the anal y s is o f  a 1 9 7 4 int e rrup t ion and in c l uded 
an in it ia l  appra is a l of t he impa c t  of the o il em bargo wh ic h  be gan 
in mid - O c t o be r ,  1 9 7 3 . Subs eque n t l y , Sho r t-Te rm U. S. P e tro l e um O u t­
lo ok--A Reapp r a is a l wa s tr ansmit t e d  to the S e c re t ary o f  the Inte rio r  
o n  Fe brua ry 2 6 , 1 9 7 4 . That repo r t  cons idered s ignif ic ant eve nt s o c ­
curring Ju r ing t he embargo thro u g h  Janu ary 1 9 7 4 . 

A dis t in c t ion mu s t  be drawn be tween the underlying t ight p e t ro ­
l eum s up p l y  s itua t ion and the sudden an d l imit e d  dura t io n  cu r t a il ­
ment a d dr e s s e d  in this repo r t . Dif f icu l t  dome s tic supp ly  condit ions 
re sul t from trends which have be en e s t a bl ished over a p e r io d  o f  
yea r s , and it is expe c t e d  that the s e  condit ions wil l p er s is t  fo r a t  
l e a s t  the next s everal year s . The s o l ut io n s  av ail a bl e  t o  minimize 
the impa c t  of a s ho r t - duratio n  in t e r rup t ion of impor t s  are fundamen ­
ta l l y  dif f e rent from tho s e  required t o  c o r r e c t  the l ong - t e rm dome s t ic 

* T he s ho r t - t e rm ava il a bil ity o f  ma t e r ia l s  and manp owe r is as ­
s e s s e d in a s ep a r a t e  repo r t  o f  the NP C ' s Commit t e e  o n  Eme r g ency 
Preparedne s s : A v a i l ab i l i ty of Ma t e r i a ls� Manp ow er and Eq u ip m e n t fo r 
t h e  Exp l o r a t i o n� D r i l l i ng and P r od u c ti o n  of O i l--1974-1975� ( S eptem ­
be r 1 0 , 1 9 7 4 )  . 
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supp l y  s i tuat ion . So l u t i o n s  to  the l ong - t erm s upp l y  s ho rt ag e s  l i e 
in p r ov i d ing a f r e e  marke tp l a c e  and an e conom i c  and regula t o r y  c l i ­
ma t e  wh i c h  encourag e s  an adequate d�gree  o f  energy s e l f - s u f f i c i ency , 
rather  t han in temp o ra ry emergency me asure s . 

I n  the event o f  a short - t e rm interrup t i o n  o f  a ii gni f ic an t  por ­
t i on o f  o i l  impo r t s , i t  wo u l d  be e x treme ly di ff i cu l t for the e cono ­
my t o  r e adj u s t  i t s e l f  w i t hout r e s o r t ing t o  eme rgency me asure s . Such 
m e a s u r e s  inc lude s u bs t ant i a l  cur t a i lmen t s  in consump t i on , eme rgency 
produc t ion me asure s ,  re l ian ce on c rude and p ro du c t s  wh ich have be en 
s to c kp i l ed , and max imum u t i l i z a t ion of ava i l a bl e  a l t e rna te energy 
sour ce s . O bviou s l y , mo s t  eme rgency measur e s  c an only be ma inta ined 
for weeks o r  mon t h s  ra t her than fo r ye ar s . 

Thi s  f inal rep o r t  de s cr i be s  the imp act  o f  the  1 9 7 3 - 1 9 7 4 em bargo 
on the U . S .  energy s upply/ demand s i tuat ion and on t he economy , and 
s e eks  to  provide g u i dance  as to the act ions  that s houl d now be un ­
dertaken a s  a pr e c au t ion again s t  the po s s i bi l i ty that a sudden and 
l im i t e d  dur a t ion interrup t i on of imp o r t s  of an a s sume d 3 m i l l ion  
barre l s  p e r  d ay ( MMB / D)  c ou l d  o c cur . 
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SUMMARY 

ANALYS I S  O F  THE RE CENT EMBARGO 

F rom mi d - Oc t o be r  1 9 7 3  to mi d -M a r ch 1 9 7 4 , the Un i t e d  S t at e s  
e xp e r i en ce d  an emba r go o n  o i l  s h ipme n t s  from t h e  Arab exp o r t ing 
coun t r i e s - - the fourth su dden o i l  imp o r t s  s t opp age of  p o l i t i c a l  o r i ­
g i n  in the  p a s t 2 5  y e ars . Th i s  was , h oweve r , the f i r s t t ime the  
coun t ry found i t s e l f  w i th out sp are dome s t i c  p r o du c t i on c ap ac i ty to 
o f f s e t  s uch an i n t e r rup t i on and s h o r t a ge cond i t i on s  re s u l te d .  By 
1 9 7 3 ,  imp o rts  h ad r e ach e d  6 . 2  mi l l i on barre l s  p e r  day (MMB / D )  or 
3 5  pe rce n t , comp are d w i th a t o t al supp ly of 1 7 . 6  MMB / D . The embargo 
s h a rp ly r e du c e d  t h e  amoun t of o i l  e xpo rt e d  to the Uni t e d  S t a t e s  and 
o th e r  count r i e s , and at th e s ame t ime w o r l d  p r i c e s  for  c rude o i l  and 
p e t r o leum p ro du c ts e s c a l a t e d  very r ap i dly . 

As s h own i n  F i gure 1 ,  the e f fe c t s  o f  the embargo on U . S .  sup ­
p l i e s  we re no t fe l t  imme d i ate ly . Th e  l on g  s up p ly l ine s from the 
M i dd l e  E a s t to the Un i t e d  S t a t e s  p rovi de d cons i de r abl e l a g t ime 
be twe e n  the i n i t i at i on o f  th e embargo and th e ons e t  o f  s h o r t a g e s  
in t h e  Un i te d  S t at e s . By m i d - De cembe r ,  howeve r ,  redu c e d  re ce ipts  
of  p e t ro l eum be c ame app arent , w i th the fu l l  imp act of  th e embargo 
occurring du ring J anu ary , F e bruary and March o f  19 7 4 . Dur ing the 
f i r s t  quarte r ,  imp o r t s  ave raged 2 .2 MMB / D  b�l ow e ar l i e r  p ro j e ct ions . 
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F i gure 1 .  T o t a l  Un i te d  S ta t e s P e t r o l eum Imp o r t s .  
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F ou r  me th o ds o f  d e a l i n g  wi th the  s i tuat i on were av a i l ab le : 

• Re duct i on o f  con s ump t i on ,  

• Conve rs i on t o  a l te rnate fue l s , 

• Eme rgen cy p r o du c t i on , and 

• G ove rnment a l l o c a t i on p ro grams . 

Redu c t i on o f  Cons umpt i on 

Dur ing  the f i r s t qu arte r o f  1974, o i l  consump t i on was r e duced 
app roximate l y  2.7 MMB / D  or 14 p e rcent be l ow p r i o r  e xp e c t a t i ons , as 
s h own in T abl e 1. Th i s  r e duc t i on was accomp l i sh e d  in p ar t  by vo l ­
unt ary a ct i ons such as c a r - p o o l ing , re duc e d  sp ace h e a t ing and l i gh t ­
ing , more e f f i c i ent a i r l ine op e r a t i ons and the amounts  ac coun t e d  f o r  
by man d a t o ry act i ons such as l owe r s p e e d  l im i t s . Hi gh e r  p r i c e s  an d 
warme r - th an - n o rm a l  we ath e r  dur ing the 1973-1974 winte r a l s o  c aus e d  
c onsum�rs  t o  us e l e s s  fue l . 

Conve rs i on t o  Al t e rn a te Fue l s  

The Commi t t e e  es t imat e d  e ar l i e r  that conve rs i ons o f  gas and o i l  
bu rn ing indus t r i a l  an d ut i l i ty bo i l e r s  t o  c o a l  dur i n g  the fi rs t 90 
day s  o f  an imp o rt inte rrup t i on coul d di s p l ace 250 MB / D  o f  o i l  (23 
MMT o f  c o a l ) . I n  v i ew o f  the cons t r aint s invo lve d  in c o a l  p ro du c t i on , 

TABLE 1 

OI L CONSUMPT I ON REDUCTIONS-F I RST QUARTER 1 974 
(Million Barrels Per Day) 

Reductions Realized* 
Factors I nfluencing Consumption 

Conservation and Curtailment 
Wa rmer-than-Normal Weather 
Conversion to Alternate Fuels and Reduced Exports 
Othert 

Total Reductions 

Product Categories Affected 

Motor Gasol ines 
Aviat ion Fuels 
M iddle Distillates 
Residual Fuels 
All Other ( Including Exports ) 

Total Reductions 

• Bu reau of Mines actual data compared with pre-denial projections of first quarter demand by the 
I n dependent Petroleum Association of America ( I PAA). 

t I ncludes price effects, lower economic activity, nonidentifiable conservation efforts, product 
u navailability, etc. 
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t ransp o r ta t i on and envi ronment a l  s t andards , i t  was c ons i de red th a t  
actual s avings migh t b e  w i th in t h e  r ange o f  4 0  MB /D t o  1 2 0  MB/D . 
During t he f i rs t quarte r o f  1 9 7 4  a c tu a l  s avin gs were on ly 6 1  MB /D . 
C o a l  c onve rt ib i l i ty on s h o r t  n o t i ce p rove d t o  b e  a comp l i c a t e d  an d 
d i f f i cu l t  prob l em ,  and i t s  future eme rgency p o tent i al i s  l im i t e d .  
Imp o r t s  o f  e le c t r i c i ty from C an ada accoun te d  for 2 6  MB /D , mak in g  
a t o ta l  o f  8 7  MB /D g a ine d from c onve r s i on t o  o r  u s e  o f  a l t e rn a te 
fue ls . 

Eme r gency P r o duc t i on 

I n c r e a s ing dome s t i c p r o duct i on above n o rmal  rates  was cons i d ­
e re d  but n o t  emp l oy e d  a s  ano th e r  me ans o f  cove r ing the eme rgen cy 
s h o r t fal l .  The re are s eve ral  s i gn i fi c an t  o i l  f i e l ds i n  T exas wh i ch , 
on a temp o rary bas i s , h ave p roducing  c ap ab i l i ty above maximum e f f i ­
c i ent rate s (MER) . *  A l s o , i f  p rope r ly equippe d ,  the N aval  P e t r o l e um 
Re s e rves  ( NPR) c ou l d  h ave be en o f  s i gn i fi can t  bene f i t .  Howeve r ,  
the s e  eme rgency c ap ab i l i t i e s  were n o t  ut i l i z e d  during the 1973-1974 
embargo . 

The T e xas f i e l ds are curren t l y  p rodu c ing at ME R ' s  e s t abl i s he d  
by the Rai l ro ad C ommi s s i on o f  T exas . I n  o rde r for th e s e  f i e l ds t o  
be p ro duce d a t  h i gh e r  r a t e s , i t  woul d be n e c e s s ary for th e Commi s s i on 
to  h o l d  he arings  to  e s t abl i s h  that  thes e h i gh e r  rat e s  cou l d  be accom ­
mo dat e d  f o r  a g i ven p e r i o d  o f  t ime wi thout d amage t o  t h e  res e rvo i rs 
and w i th o u t  re du c t i on o f  u l t imate re co ve ry . Re s o lu t i o n  o f  o th e r  
p r o bl ems - - i n c luding ins t a l l at i on o f  addi t i on a l  fac i l i t i e s , int r a fi e l d  
e qu i ty cons i de ra t i on s  and re l axat ion o f  env i ronmen t a l  and cons e rv a ­
t i on r e gu l at ions in r e g ard to g a s  f l aring--wou l d  h ave be en re qui red 
t o  ach i e ve h i gh e r  p ro duc t i on r a t e s . The N aval  P e t r o l eum Re s e rve s 
are cont ro l l e d  b y  th e U . S .  Navy ' s  O ff i c e o f  N av a l  P e t ro l eum Re s e rve s 
an d unde r e xi s t ing l aw c an be p roduce d o n ly when the S e cret ary of  
the N avy , w i th th e app r o va l  o f  the P r e s i dent , finds  that the res e rves  
are  ne e de d  for n at i on a l  de fen s e . Produc t i on mus t  then be auth or i z e d  
by a j o int re s o lu t i on o f  Congre s s . The l e ga l  and e conomi c p r o blems 
invo lved in addi t i on a l  p ro duct ion from p rivat e o i l  f i e l ds and from 
the N aval  Pe tro l eum Re s e rves  p re c lu de d  a t ime ly  r e s p ons e du ring th e 
recent eme rgency . 

Gove rnment A l l o c a t i on P ro grams 

The Fe de ral Ene rgy O f fi ce ( FEO ) un de r t o ok the t as k  o f  a l l o c a t i n g  
ava i l able p e t r o l eum p r oduc t s  in o r d e r  t o  con t i nue e s s en t i a l a c t i v i ­
t i e s  an d t o  minim i z e  adve r s e  e ffe c t s  o n  a g r i cu l ture and indus t ry , 

* Edi t o r's No t e: ME R i s  de fine d as  the h i ghe s t  rate  o f  p r o du c ­
t ion th a t  can be s u s t a ine d ove r a l ong  p e r i o d  o f  t ime w i thout re s e r­
v i o r  damage and s i gn i fi c an t  lo s s  of u l timate o i l  an d g as recovery . 
P ro duc t i on in exce s s  o f  ME R for s u s t a i n e d  p e r i od s  may re s ul t  in bo th 
l o s s  of r e cove ry and p remature l o s s  of p r o du c i n g  cap ac i ty . 
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i n c l udi n g  us e o f  p e t ro l eum as a raw mate r i a l  f o r  non - en e r gy p ro du c t s . 
The p rim a ry thrus t o f  th e FEO r e gul at i ons was t o  i n s ure that e s s en ­
t i al a c t i vi t i e s  be g iven p ri o ri ty acce s s  t o  avai l abl e s upp l i e s , that 
the s e  s upp l i e s  be equ i t ably a l l o c a t e d  and that adve r s e  e ffe c t s  on 
emp l oyme n t  and the gene r a l  e conomy be min im i z e d . 

Wh i l e the gove rnme n t  al l o cat i on p ro g ram r e duced the s e ve r i t y  o f  
t h e  e f fe ct s  o f  the embargo , many p robl ems arose  be caus e o f  e c onomi c 
di s to r t i ons wh i ch inev i t ably r e s u l t  wh en gove rnme nt contro l s  re p l ace 
mark e t  fo r c e s . The abi l i ty t o  cope wi th th e s e  p ro blems was affe c te d 
by the i n a bi l i ty t o  us e the s e rv i c e s  o f  qu al i fi e d  indus t ry p e rs onne l 
and the n o rm a l  di ffi cul t i e s  invo l ve d  in  c r e a t i n g  and e ffe c t i ve ly 
op e ra t i n g  a new re gul a t o ry agency on s h o r t  n o t i ce . 

E CONOM I C  E F FE CT S  O F  THE EMBARGO 

G r o s s  N a t i on a l  P r o duct 

The cut back i n  p e t ro l eum con s ump t i on dur ing the fi rs t quar t e r  
w a s  a c c omp an i e d  by a 7 pe rcent de cre ase in re a l  G r o s s N a t i onal  
P roduc t (GN P ) , wh e re as a mode s t  increase  had  be en gene ra l ly e xp e c t e d  
p r i o r  t o  the embargo . Wh i le the p ri ma ry e ffects  o n  indus t ry we re 
he l d  to a minimum , the s e con dary rep e r cus s i ons resu l t i ng from d i s ­
rup t i ons  in  wo r l d  ene r gy mark e t s  an d from c onsume r re act i ons we re 
s i gn i fi c ant . G as o l ine  s h o rt a ge s  and r i s i n g  fue l p r i ce s  t r i g ge re d  
a demand s h i ft t oward s ma l l e r  cars , wh i ch s l owed act ivi ty i n  dome s ­
t i c  au t omo t ive an d re l at e d  indu s t r i e s . The t ouri s t  indus t ry and 
vacat i on areas  we re hard  h i t . Rep e r cus s i ons i n  mon ey mark e t s  
cont r i but e d  t o  s l owdowns in t h e  hous i n g  an d c ons t ru c t ion trades . 
The cumul a t i ve s h o r t - t e rm e f fe c ts o f  the embargo on the e c onomy , 
al th ough s u bs t an t i a l , we re e as e d  by var i ou s  favo rable consume r ,  
i n dus t ry an d gove rnment  a c t i ons . 

Empl o yment 

Unemp l oyment duri n g  the fi rs t quarte r ave rage d 5.2 pe rcent o f  
the l abo r force , 0.5 p e rcent age p o int s h i gh e r  th an the rate exp e r i ­
enced p r i o r t o  the embargo . Th i s  l e s s  than e xpe c t e d  incre as e in 
unemp l oyment was p ar t l y  due to the s h o r t  du rat i on of the embargo 
and a l s o  to the FEO p o l i cy o f  main t a in i n g  emp l oyment by grant ing 
h i gh e r  p r i o r i ty t o  i n dus t r i a l  us e rs of  o i l . 

P r i c e s  

Be g inning be fore t h e  embargo an d ac c e l e r a t i n g  dur in g the 
embar go , the  rap i d  and l ar ge i n c r e a s e  of wo r l d  o i l  p r i c e s  re s u l t ing 
from p ro du c ing coun t ry gove rnmen t  a c t ions had  addi t i onal imp act on 
th e U . S .  e conomy as we l l  as the wo r l d  e conomi c sys tem . Ene rgy c o s t s  
are d i f fu s e d  through ou t  t h e  e c onomy ; e ach c ommo di ty an d s e rvi ce 
be comi n g  mo re cos t ly de pending  up on i t s  ene r gy comp onent . In th e 
Un i t e d  S t a te s , i t  h as be en e s t im ate d that abou t one-fourth o f  the 
in c r e a s e  in wh o l e s a l e  p r i c e s  in  1974 c ou l d  be a t t r i bute d t o  the 
inc re as e i n  ene r gy c o s t s . 
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D emand E l as t i ci t y 

P r i o r  t o  t h e  emba r go , at  then curr ent p r i c e  l eve l s , the deman d  
f o r  p e t ro l eum w a s  con s i de re d  to be qu i t e  i ne l as t i c . Re cent obs e rv a ­
t i ons o f  p r i ce and consump t ion ch ange s in g as o l ine marke t s , at  
current p r i ce s , s ug ge s t  th at a de gree of e l a s t i c i ty exi s t s . Howeve r ,  
r e s p on s e  in the Un i t e d  S t at e s  i s  s t i l l  mo de s t  comp ared w i th that  
n o t e d  in other  count r i e s . In  re cent mont h s , Europ e an consume r s  h ave 
r e duc e d  ene r gy us age t o  a much gre ater  degree  than U . S .  consume rs 
in r e s p on s e  to h i gh e r  p r i ce s  that p rev a i l i n  Europ e . In o r de r  t o  
imp rove de c i s i ons re l a t ive t o  me e t in g  fu ture p e t ro l eum nee ds , more 
in f o rma t i on and ana lys i s  are ne e de d  in th i s  are a . 

I n t e rnat i on a l  T r ade 

The upward sh i ft in o i l p r i ce s  h as h a d  a p ro found e ffect on the 
ba l an ce o f  p ayme n t s  be tween o i l  p roduc ing  and o i l  consuming nat i ons . 
I n  1 9 7 4 ,  the Un i t e d  S t at e s  may be faced w i th a d o l l a r  ou t f l ow a t t r i b­
u t a bl e  to o i l  imp o r t s  on the order o f  $2 5 bi l l i on . Funds f l owing 
into  o i l  p ro duc i n g  c ount r i e s  cou l d  app ro ach $10 0 bi l l i on th i s  y e a r . 
Uns e t t l e d  condi t i ons in wo r l d  money mark e t s  may re s u l t  depending 
up on h ow the s e  fun ds are s p en t  o r  inve s t e d . 

SUPPLY AND DEMAND OUT LOOK 

Sho rt - T e rm 

Due t o  p hy s i c a l  cons t ra in t s  dur i n g  the f i r s t  h a l f  o f  the ye ar  
an d h i gh e r  p r i ce s , o i l  consump t i on wi l l  e xp e r i ence l i t t l e  or  no 
growth in 1 9 7 4 . Be c aus e of incre as e d  d r i l l i n g  and recove ry e f for ts , 
domes t i c  o i l  an d g as sup p ly wi l l  de c l ine at a s l ower rate than 
e arl i e r  an t i c ip ate d . I mp o rt vo lumes may the re f o re be about the  
s ame o r de r  of  magni tude as in 1 9 7 3 , wi th inven t o r i e s  be ing res t o r e d  
and sup p l i e s cu rren t ly adequate t o  m e e t  deman d . The e c onomy h a s  now 
ente re d a t r ans i t i on al p e r i o d  be twe en an e ra o f  abun dant supp l i e s  o f  
che ap ene rgy and an e r a  o f  h i gh p r i c e s  an d ins e cure s upp l i e s . 

Long - T e rm 

In order t o  be t t er  eva luate  the l onger  t erm , the Comm i t t e e  found 
it nec e s s ar y  to have an upd a t ed ener g y  supp l y/demand out l o ok . The 
NPC s ta f f  p o l l ed s ev e r a l  p r ivate  s ourc e s  o f  current U . S .  ener gy sup ­
p ly and demand p r o j e c t i ons and dev e l op e d  an average or med ium c a s e  
t o  r e f l e c t  a c o n s e n s u s  o f  d a t a  r e c e ived . The r ange o f  ener gy con ­
sump t ion p r o j e c t i on s  i s  s h own i n  F i gure 2 .  

Ene r gy c ons ump t i on in the me dium c a s e  i s  p roj ecte d t o  grow , 
be tween 1 9 7 2  and 1 9 8 5 , at an ave rage annu a l  rate o f  3 . 2 p e rc ent , the 
h i gh range be i n g  3 . 6  p e r cent and the l ow r an ge 2 . 6  pe rcent p e r  year . 
T h i s  range o f  p ro j e c t ions i s  be l ow the annu a l  growth rate o f  the 
p as t  5 ye ars ( 4 . 5  p e rcen t )  and that of the p as t  2 5  y e ars  ( 3 . 7  p e r ­
cent) . The h i gh c a s e i n  th i s  current s u rvey t r acks fai r ly c l o s e ly 
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F i gure 2 .  Energy Cons ump t i on (Mi l l ion Barr e l s  P e r  Day Crude O i l  
Equ i va l en t ) . 

the l ow demand c a �e p ro j e c t e d  in th e NPC ' s  U . S .  Ene rgy Out l ook S tudy 
o f  1 9 7 2 . The un de r l y i n g  a s s ump t i on in th e s e  p ro j e ct i ons i s  th at 
ene r gy cons e rva t i on me asure s wi l l  be e f fe c t ive and th e e conomy wi l l  
b e  u s i n g  l e s s  ene rgy than p re v i ous ly  as sumed . 

A s  s h own i n  T ab l e 2 ,  a wi de r an ge o f  p e t r o l eum imp o r t  p r o j e c ­
t i on s  was re ce i ve d  i n  th e s urvey , depending upon the a s s ump t i ons made 
re l at i ve to energy  growth and to th e rate of growth of o th e r  energy 
s ource s . The medium c a s e p ro j e c t i on re ach e s  8 . 4  MMB / D  by 1 9 8 5 , a ft e r  
wh i ch i t  t ap e rs t o  8 . 1  MMB / D  in 1 9 9 0 . Th e rang e in 1 9 9 0  i s  b e tween 
12 MMB / D  and 4 MMB / D . The C omm i t te e  e l e c t e d  t o  us e th e me dium c a s e  
as  the b as i s f o r  i t s  an a l y s i s . T h e  det a i l s  o f  t h e  t o t a l  l i qui d 
p e t ro leum b a l ance are shown in F i gu re 3 .  

Convent i on al p r o du c t i on o f  c rude o i l  and natural gas l i qu ids  
is  e s t imate d to  reve rs e  its  re cent de cl ine and  grow at an ave rage 
rate of 1 . 3  p e rcent , re ach i n g  a l eve l of 1 3 . 2  MMB / D  in 1 9 8 5  and 1 3 . 9  
MMB / D  by 1 9 9 0 . Sync rude i s  not e xp e c t e d  to re ach s i gn i f i c ant pro ­
p o rt i on s  unt i l  th e m i d - 1 9 8 0 ' s  and i s  pro j e c t e d  at 1 . 2  ��B / D  in 1 9 9 0 . 
Ne t imp o rts , h aving e xp anded rap i dly  in 1 9 7 3 ,  are p ro j e c t e d  t o  
inc re as e g radu a l ly from th e i r  p r e s ent l e ve l to  ove r 8 MMB / D  i n  19 8 5 , 
a ft e r  wh i ch the y a re e xp e c t e d  to de c l ine . T o t a l  o i l  s upp ly in th i s  
me dium cas e i s  p ro j e c t e d  t o  grow at the rate  o f  2 . 8 p e r cent p e r  year 
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b e tween 1 9 7 2  and 1 9 8 0 , re ach ing  2 0 . 6  MMB /D  in th at y e ar . B e tween 
1 9 8 0  an d 1 9 9 0 , the p ro j e c t e d  growth rate is 1 . 4  p e rcent per y e ar , 
re ach ing 2 3 . 4 MMB / D  in 1 9 9 0 . In th e medium cas e ,  net imp o r t s  as a 
pe rcent o f  t o t a l  o i l s upp ly wou l d  app ro ach 3 7  p e r cent in 1 9 8 5  and 
3 4  p e rcent in 1 9 9 0 . Wi th in th i s  t ime f r ame , the C omm i t t e e  addre s s e d 
i t s e l f  t o  th e que s t i on o f  wh at shou l d  b e  done t o  p repare for any 
future i mp o rt den i a l .  

TABLE 2 
TOTAL CRUDE AND PRO DUCT I MPORTS 

(Million Barrels Per Day) 

1978 1980 1985 1990 
High 9.4 1 0.2 1 2.5 1 2 .0 

Low 5.2 5.3 5.4 4.0 

Medium Case 7.8 7.8 8.4 8. 1 
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AVAILAB LE ALTERNAT I VE S  F OR RE SPONSE TO FUTURE I MPORT DEN I AL 

Among the s t e p s  the Comm i t t e e  c ons i de r e d  for r e s p ons e to a 
fut ure den i al are : 

• Conve rs i on t o  a l t e rnate  fue l s , 

• Eme r gency p ro du c t i on ,  

• Re duct i on o f  consump t i on , and 

• Eme rgency s t an dby p e t ro l eum s up p l i e s . 

Conve r s i on t o  A l terna te Fue l s  

I t  has be en p r ev i ou s ly a s s ume d tha t , i n  a den i a l p e r i o d , s ome 
r e l i e f  c o u l d  be o bt a i ned by c onver t ing i ndus t r i a l  and u t i l i ty bo i l e r s  
from o i l  or  g a s  to  c o a l .  The opp o r t un i t i e s  a r e  p r ima r i ly in  the 
e l e c t r i c  u t i l i ty s e c t or bu t ar e qui te l im i ted.  The me d i um case  
pr o j e c ti on o f  fo s s i l  fu e l  u s e  i n  e l e c tr i c i ty gener a t i on indicates  a 
trend away from o i l  and g a s  to c o a l .  Fur thermore , the r e ce n t ly 
p a s s e d  Energy Supp ly and Envi ronmen t a l  C o o r d i na t i on Ac t of 1 9 7 4  
p r ovi d e s  the author i ty to r equi re o i l  and g a s  burning p ower p l ants 
t o  sw i t ch to c o a l .  The l aw a l s o  p e rmi t s  the Fede r a l  Gove rnment to 
d i r e c t  tha t  new p ower p l ants  use coa l as  the p r imary energy s ou r c e .  
S in c e  a h i gh degree  o f  the p o te nt i a l  f o r  conve r s i o n t o  c o a l  wi l l  be 
r e a l i z e d over the next s eve r a l  years  on a non- em ergency ba s i s , there 
w i l l  be l i t t l e or  no future em erge ncy c o a l  s u bs t i tu t a bi l i ty fo r o i l  
and g a s  i n  indu s tr i a l  o r  u t i l i ty p l an t s .  

Emer gency Produ c t i on 

As no t ed e a r l i er , l e g a l and e c onomic  p r o bl ems i nvo lved i n  
addi t i ona l o i l  and g a s  p r o duc t i on from p r i v a te f i e l ds and Naval 
P e t r o leum Re s e rve s  p r e c l uded  the i r  use du r i n g  the r e c ent embargo . 
The p o t en t i a l  from p r iva te fi e l d s w i l l  de c l ine over t ime and th i s  
s our c e  can be coun t e d  o n  t o  p r ov i d e  only a sma l l  amoun t o f  the 
requ i r e d  vo lume of eme r g ency supp l i e s  in the event of an imp o r t s  
cu r t a i lment.  

Re duc t ion of Consump t i on 

Dur i ng a den i a l  p e r i od , ene rgy con sump t i on can be re duc ed by 
vo lun tary or manda t o ry me a s ur e s .  The quan t i fi c a t i on of s av ings  
thr ou g h  vo luntary s t ep s is  d i ff i cu l t be c au s e  i t  requ i r es an a s s ump ­
t i on o f  the leve l of c omp l i ance on the p a r t  o f  the p u bl i c .  Su bs tan ­
t i a l  p o t en t i a l  r e duc t i on s  exi s t  i n  eve ry energy u s e  s e c t or , s uch as  
i n c r e a s e d  car - p oo l ing in  transp o r t a t i on , thermo s ta t  adj u s tme nts  and 
r e duced  l i g h t i ng i n  the r e s i den t i a l  and comme r c i a l  s e c t o r s , and 
i n c r e a s e d op er a t i ng eff i c i enc i e s  in the i ndu s tr i a l  and ut i l i ty 
s e c t or s .  I n  many c a s e s , consump t i on can be vo lun tar i ly reduced 
p romp t ly and wi th l i t t l e  o r  no c ap i ta l  inv e s tme n t .  I n  o the r 
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i n s tanc e s , r e du c t i on s  e f f e c ted  by s u c h  me asures  as i ncr ea s e d i n s u ­
l a t i on and au t omot i v e  de s i gn imp r ovements  requ i r e  i nve s tments  and 
t ime to p r oduc e  r e s u l t s . 

The v oluntary ac t i ons wh i ch wou l d  b e  mos t effec tive i n  re sp ond­
ing  to an unan t i c ip a ted  inte rrup t i on in  ene r gy supp ly wou l d  be thos e  
s tep s wh i ch the pub l i c  wou ld b e  wi l l i ng t o  imp l eme nt free ly . The 
e f f e c t ivene s s  or c omp l i ance leve l of the s e  me asur e s  wou l d  r e l a t e  
d i r e c t ly t o  t h e  c os t  t o  the ind i v idua l or bus i ne s s . The r e f or e ;  i t  
ha s b e en as s ume d tha t on ly thos e  mea s ur e s  r equi r ing l i t t l e  or no 
inve s tme n t  wou l d  be effec t i ve i n  a s h or t - term emergency s i tua t i on .  
A r ev i ew of s u c h  a c t iv i t i e s  in each of the ma j or ene rgy u s e  s e c t or s  
ind i c a t e s  p oten t i a l c onsump ti on r e duct i ons  of app r ox imately  1 . 0 
MMB / D  and 1 . 1 MMB / D  in  19 80 an d 1 9 85 , r e s p e c t ive ly. * S i nce the 
l eve l of r educ t i ons  achieved thr ough volun tary cur tai lment i s  a lmos t  
c omp l e te ly dep endent up on pub l i c  c omp l i ance , i t  i s  imp e r a t i v e  that 
an extens ive pub l i c  informa t i on p r og r am be i n i t i a ted at the t ime of 
any eme r g ency t o  ens ure favor ab l e pub l i c r e s p on s e .  

I n  the ev ent that v oluntary demand r e duct i ons  a r e  not s u f f i c ient 
to b r i ng demand into b a l ance with s upp ly , manda t ory ac t i ons such as  
a l l ocat i on and ra t i on i ng wou l d  be requ i r ed . 

Eme rg ency S t andby Pe trol eum Supp l i e s  

The r e  are  thr e e  bas i c  a l ternat ive s f or p r ov i d i ng s t andby p e t r o­
l eum supp l i e s  to off s e t  a sudden l os s  of imp or t s . The s e  are:  
( 1 )  s hu t -in or r educ t i on of p r oduc t i on f r om dome s t i c oi l f i e l d s , 
( 2 )  s t or a ge of crude a f t e r  p r oduc t i on from underground r e s ervoi r s  
and ( 3 )  s t or ag e  of r e f ined p e t r ol eum p r odu c t s .  Severa l maj or fac­
t or s  mu s t  b e  c ons i d e r e d  in  deve l op ing an op timum emergency s t andby 
supp ly sy s tem . F ir s t , s t andby s upp l i e s  mus t be l oca t ed s o  that 
f a c i l i t i e s ex i s t ing at the t ime of an eme rgency can tran s p ort such 
s Tipp l i e s  to l oca t i on s  whe re needed at r a t e s  suff i c i en t  t o  r ep l ace 
imp or t s  tha t  c annot be off s e t  by other means . Se cond , the cap ab i l ­
i ty t o  c ons tru c t  a s s oc i a t e d  f a c i l i t i e s  and ob t a i n  suf f i c i ent crude 
aNd / or p r odu c t  t o  f i l l  p r ogrammed s t or a g e  in the de s i r ed t ime frame 
mus t  b e  as s e s s e d . F i n �l ly ,  the t ot a l  c os t  to the Na t i on of av a i l ­
able  a l terna t ive s mus t be w e i g h e d  a g ai n s t  t he degr ee of p r ote c t i on 
p r ov i ded . 

The al t e rn a t i v e  of prov i d i ng s t andby supp l i es  by shutt ing in 
or re duc ing produc t i on from dome s t i c oi l f i e l d s  ha s maj or d i s ad­
van t age s .  Such ac t i on wou l d  s imu l t an e ous ly reduce the s upp ly of 
ind i g enous oi l and gas t o  the U. S .  e c on omy . Re duc ed  crude produc ­
t i on wou l d  have t o  b e  of f s e t  by incre a s e d  impor t s , i f  ava i l able ; 

* Edit o r's N ot e: The se  e s tima t e s i nc lude the s av i n g s  from 
manda t ory s p e e d  l im i t r e du c t i ons  and l e g i s la t i on s imi l ar t o  t hat 
p a s s e d in Ca l i f or ni a  to reduce e l e c t r i c i ty us age . 
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however , imp o r t e d  crude would  probably have a h i gh s u l fur content 
and many U . S .  re f iner i e s  cann o t  pro c e s s  s uch crude . Th i s  wou ld 
a l s o  make the Un i t e d  S ta t e s  even more dependent on imp o r t s  and 
wou l d  adve rs e l y  a ff e c t  the U . S .  e c onomy and b a l ance of paymen t s .  
A dmin i s tr a t i on o f  s uch a program woul d b e  e x t reme ly comp l ex . For 
e x amp l e , provi s i ons wou l d  have to b e  made to co mpen s a t e  owners  of 
s hut - in product i on fo r r e duced current income and , in many cas es , 
r e duced ul t imat e  re covery . E s t ab l i s hmen t o f  fa i r  comp ens a t i on 
wou l d  b e  d i f f i cul t and l i t i gat i on on b ehal f o f  s uch owne rs would 
p r o b ab l y  r e s u l t. I n  add i t ion , s uch a c t ion wou l d  cos t the Na t i on 
from 5 to 1 0  t imes mo re per b arre l o f  d a i ly produc t i on capac i ty 
than s e cur i ty s to r ag e  o f  crude or produc t . 

S e cur i ty s t o rage  o f  re fined produ c t s  o r  crude after  produc tion 
can b e  l oc a ted  a b ovegr ound in s te e l  tank s  or unde r g round in caverns 
l e ached in s a l t  or mined in hard rock . The p r imary advantage of 
s te e l  tank s to rage  i s  l o c a t i onal f l e x i b i l i ty and the e a s e  wi th wh i ch 
s upp l ie s  can be inte g r a t e d  into  the e x i s t i ng p e tro leum l og i s t i c a l  
s y s tem . The maj or di s a dvan tage o f  a b oveground tank s to r age i s  the 
h i gh co s t - - $3 . 8 0 to $7 . 0 0 p e r  barre l ,  dep end ing on l oc a t i on , typ e 
o f  s to rage  and l o c a l  cond i t i ons . The ava i l ab i l i ty o f  s te e l  for 
t ime ly con s truc t i on of very large s ca le tankage p ro j e c t s  is a l s o  
o f  concern . 

I n  c ontras t ,  s t orag e in s a l t  dome s c an b e  p rov i d e d  for $0 . 6 0 
t o  $0 . 8 5 p e r  bar re l i f  the vo lume to be s t o r e d  exceeds  1 0 0  MMB . 
Many s a l t  dome s on the G u l f  C o as t are  cap ab l e  o f  accommoda t i ng 
s t o rage  pro j e c t s  o f  s ever a l  hundr e d  mi l l i on barre l s . Extens ive 
e xp e r i ence with such s t or a g e  in the Un i t e d  S t a t e s  has p r oven i t s  
s a fe ty and r e l i ab i l i t y . S ince crude o r  product i s  s to red  in large 
c averns , very high r e d e l ivery rate s are  p o s s i b l e . Fo r e xamp l e , a 
s i ng l e  2 0 0  MMB p r o j e c t  migh t  requ i re only 2 0  to 4 0  we l l s and be 
cap ab l e  of a r e de l ivery r a te of several  mi l l ion  barre l s  per day 
du r ing an emergency . Al though o t he r  unde rground s to rage a l terna ­
t i v e s  were a l s o  eva lua ted  (mined caverns , s a l t  beds , ab andoned 
mine s , dep l e t e d  re s e rvo i r s ), s t orage in s a l t dome s has the l owe s t  
co s t . Such s torage  i s  n orma l ly l o cated 2 , 0 0 0  fe e t  b e l ow the sur ­
face and i s , the re fo r e , more s e cure a g a i ns t natural  d i s a s t e r s  and 
s a b o tage than s t e e l tank s t orage . 

Crude o i l  s t o r a g e  in s a l t  dome s app e a r s  mo re p r a c t i c ab l e  than 
r e f ined pro duct s torag e . The poten t i a l  fo r we athering i s  reduc ed , 
and any qua l i ty p r o b l ems tha t  might occur wi th crude o i l  cou l d  be 
c o r r e c ted  dur i ng r e f i n ing . Pr ob lems o f  qua l i ty contro l ,  ques t i ons 
of what  g ra d e s , typ e s  and vo lume s of fini s hed  pr oduc t s  to s t o re 
and the s ea s ona l  nature o f  ma j or pr oduct demands wou ld ex i s t  for 
h i gh - vo lume s e cur i ty s to ra g e  of r e f ined produc ts  ove r an extended 
p e r i od o f  time in a s a l t dome env i r onmen t .  Addi t i ona l ly ,  transp o r ­
ta t i o n  o f  produ c t  from s a l t  dome s t o rage  t o  termina l s  wou ld b e  mo re 
d i f f icu l t  and exp en s ive than for crude . Thus , i f  a produc t s e curi ty 
s to ra g e  prog ram i s  imp lemented , s to ra g e  above g r ound in hi gher c o s t  
s t e e l  tanka g e  i s  p r o b a b l y  the b e s t a l tern a t i ve . I t  i s  recogni zed 
tha t r e s i du a l  fue l  o i l  imp o r t s  pre s ent  a spec i a l  case  becaus e such 
imp o r t s  are c oncentrated on the Ea s t  C o a s t .  
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B e c au s e  o f  the apparent  inab i l i ty to p r o t e c t  agains t a s ub s tan­
t i a l  imp o r t  i n t e r rup t i on by any o ther means , it  i s  concluded that  a 
s ub s tanti a l  vo l ume of crude s e cur i ty s torage  i s  requi r e d . Such 
s t o r a g e  s h ou l d  be l o c a t e d  in Gul f Coas t s a l t  dome s . A s e c ur i ty 
s t o r a g e  vo lume o f  abou t  5 0 0  MMB in  comb i na t i on wi th o ther  avai l ab l e  
s up pl i e s  wou l d  p r ovide  p ro t e c t i o n  c ommens urate  w i th s imi l ar p r o g r ams 
in e f f e c t  in o t he r  c o n s uming n a t i ons . P r op o s e d  new Gu l f  Coas t deep ­
w a t e r  t ermin a l  and p ip e l ine f a c i l i t i e s , wh i c h  s h ou l d  be  in  s e rv i ce 
by 1 9 7 8 , wi l l  b e  c ap a b l e  o f  transp o r t i ng imp or te d  crude to a large 
p e r c en t a g e  o f  Mi dwe s t  and Ro cky Moun t a i n  r e f i ne r i e s . The r e fo r e , 
s a l t  dome s t orage  p r o j e c t s  s hou l d  b e  l oc a t e d  n e ar de epwa ter  t e rminal 
tank f a rm s  to ensure e a s y  di s t r i b u t i on of s e cur i ty s t o r a g e  crude to 
r e f i ne r i e s  dur ing an eme r g e ncy . 

L o c a t i o n  o f  s e cur i ty s t orage  crude f o r  E a s t Coas t r e f i ne r i e s  
in  Gu l f  C oa s t  s a l t dome s wi l l  s ave $4 t o  $ 5  p e r  barr e l  in  s torage  
c o s t . G u l f C o as t de epw a t e r  t e rm in a l s  c an be  de s igned t o  p e rm i t  l o a d ­
ing o f  s e cur i ty s t o r ag e  crude for  de l ivery t o  t h e  E a s t C o as t d ur i ng 
an eme r g e ncy . Howeve r ,  u s e  o f  f o r e i gn f l ag ve s s e l s  to  augme n t  the 
U . S .  f l e e t may be r e qu i r e d  to ensur e  t ime ly de l ivery dur ing an eme r ­
gency . N e e d  f o r  s t orage  o n  the We s t  C o a s t wi l l  dep end on s upp l y  
s e l f - s uf f i c i ency the r e . F a c t o r s  t o  be  c ons i d e r e d  inc lude t he imp end ­
ing ava i l a b i l i ty o f  N o r th S l op e  crude and f l e xi b i l i ty to s h ip crude 
from the Gu l f  C o a s t .  

L e a c h ing o f  s ev e r a l hundred mi l l i on b arr e l s  o f  s a l t  dome s t or ­
age c o uld b e  comp le t e d  in  a b ou t  6 y e a r s . S i gni f i cant s torage  c ou l d 
b e  r e ady t o  f i l l  a b o ut 1 9 7 9 , wh i ch i s  c ons i s tent w i t h  the ant i c i ­
p a t e d  s t a r tup o f  Gu l f  C o a s t deepwa ter  t e rmina l s . The re fo r e , comp le ­
t i o n  o f  a 5 0 0  MMB crude s to r a g e  p r o g ram in  t he early  1 9 8 0 ' s  app e ar s  
f e a s i b l e  i f  crude c a n  b e  made avai lab l e  f o r  f i l l .  

For e i gn c rude c o u l d  be  u t il i z e d  fo r f i l l ; however , c o s t ,  t ime ly 
ava i l ab i l i ty ,  and h i g h  s u l fur c ontent  are o f  c oncern . P r o duc t i on o f  
c e r ta i n  d ome s t i c  f i e l ds a b ove MER t o  p rovi de s to r ag e  f i l l  app e a r s  t o  
b e  an un l i ke ly p o s s i b i l i ty . E l k  Hi l l s  (NPR- 1 )  crude i s  l ow in  su l ­
fur c o n t en t , and r ep r e s e n t s  a r e l i ab l e l ar g e  vo l ume , l ow cos t s ource 
of s upp ly . Ano t h e r  p o ten t i a l  s ource  o f  o i l  t o  f i l l  s e cur i ty s tor ag e  
wou l d  b e  Fe der a l  Gove rnment roya l ty en t i t lemen t s . An advantage o f  
us ing th i s  o i l  i s  that i t  wou l d  b e  c l e a rly  e s tab l i s h ed that  i t  wou l d  
b e  ava i la b le to  me e t  e i t he r  p ub l i c  (de fens e )  o r  p r ivate needs  under 
emer g en cy c o ndi t i o ns wi thout in trodu c i ng d i f f i cu l t  prob l ems of owne r ­
s hip , equ i ty o r  comp en s a t i on for  invento ry h o l d ing co s t s . I t  mus t  
b e  r e c o g n i z e d , howeve r , tha t c omm i tment o f  r oya l ty o i l  t o  s e cur i ty 
s to r a g e  wou ld incre a s e  o i l  imp o r t  requ i r eme n t s  in order  to b a l ance 
s upp l i e s  wi t h  cur r e n t  c onsump t i o n .  
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RECOMMENDAT I ON S  

I n  s ubmi t ti ng i ts r e c omme ndat ions , the N a t i o n a l  P e tro l e um 
C o unc i l ' s  Commi t t e e  on Eme r g ency Prep a r e dne s s  fee l s  tha t the f o l l ow­
ing p o i n t s  should  be  emp ha s i z e d : 

• W e  w i l l  l ik e ly b e  m o r e  d ep end e n t  o n  for e i g n  o i l i n  t h e  
fu tur e. The extent  o f  inc r e a s e d  U . S .  dep endence on imp or t ­
e d  o i l  wi l l  l ar g e ly b e  de termin e d  by o ur abi l i ty t o  c o n ­
s e rve energy and incr e a s e  dome s t i c  energy p r o d uc t i on.  I n  
the even t o f  g r e a te r  dependency o n  imp or t s , a f ut ur e  emb a rg o  
wou l d  hav e mor e s ev e r e  and l as t i ng e ffe c t s  on the U . S .  e c on ­
omy i f  p r op e r  p r ep ar a t i o n  has  no t b e en under t aken . 

• W e  canno t b a s e  p la n s  o n  fav o ra b l e  w ea t her c o nd i ti o n s. The 
w i n t e r  of 1 9 7 3 - 1 9 7 4  wa s 8 p e r c e n t  warmer than norma l in the 
Uni t e d  S t a t e s  and a lmo s t  5 p er c e n t  warme r t han the  p r ev i o us 
y e a r . The r e s ul t ing r ed uc t i on i n  c ons ump t i on o f  a l l  h e a t ­
ing  f ue l s s i gni f i c an t ly r e d uc e d  the s ever i ty o f  the o i l  
s hor t a g e . Thi s  favo ra b l e  c i r c ums t an c e  c anno t b e  a s s umed 
for f ut ur e  p l anning . 

• Em e rg e n cy c o n s e r v a ti o n  p o t e n t i a l w i l l  d imini s h  o v er time. 
Unt i l the  fa l l  o f  1 9 7 3 , energy i n  the Uni te d  S ta t e s was  
r e l a tive l y  inexp en s ive and many us e r s  were l i t t l e  c on c e rned 
wi th energy cons e rvat i on . Due t o  wi de spre ad p ub l i c r e spons e 
to  the ne e d  t o  c o n s erve dur ing the r e cent  emb a r g o  and p r i ce 
incre a s e s  fo l l owing t he emb argo , maj or  effo r t s  are  b e ing 
made t o  c ons e rve energy . Thus , there  wi l l  b e  l e s s  p o t en t i a l  
f o r  qui ck and e a s y  cons e rva t i on mea s ur e s ,  and f ut ure s upp ly 
s h o r t a g e s  wi l l  more r ap id ly b e g in t o  imp inge on c r i t i c a l  
e n e r gy r eq ui r emen t s . 

• P ub l i c  s upp o r t  o f  emerg e n cy meas ur e s  mu s t  b e  s e c ur ed thro ug h 
a v o id a n c e  o f  mi s und er s tand� ng a s  t o  t he rea l i ty� the  ex t e n t  
a nd t h e  impa c t  o f  an i n terrup t i o n. I nd us try and g ove rnment 
wer e  i l l - equipp e d  t o  c ommun i c at e  the c omp l ex na t ur e  of the 
imp a c t o f  the emb a r g o  on the e con omy and on the indus try 's 
comp l i ca t e d  l o g i s t i c a l  s y s tem. As  a r e s ul t , t he p ub l i c  
b e c ame o c c up i e d  wi th the q ue s t i o n  o f  whe ther an o i l  s hor t ­
a g e  even exi s te d .  I n d us try r ep o r t i ng p ro c e dur e s  we r e  n o t  
we l l  eno ugh deve l op e d  to p r ov i de t h e  kind  of de t a i l r e q ui r e d  
t o  mon i to r  t h e  s hor t a g e  e ffe c t ive ly . I n  t he event o f  a 
fut ur e  emb arg o , the g ove rnmen t ,  the c ommun i c a t i on s  me d i a  and 
i ndus try n e e d  to be b e t te r  e q uipp e d  to app r a i s e  and c ommuni ­
c a t e  the p r o b l ems t o  the Ame r i c an p ub l i c  re s ul t ing from an 
i n t e r r up t i on in s upp ly.  

The C o un c i l  r e a l i z e s  that y e a r s , pe rh ap s  d e c ade s , w i l l  be  
r e q ui r e d  t o  ach i e ve the go a l  o f  e ner gy s e l f - s uffic i e n cy . In  the  
i n te r im ,  sp e c i f i c  t h o ugh f l e x ib l e  p r o ce d ure s m us t  b e  deve l op e d  to 
p revent any f ut ure int e r r up t i on o f  ene r gy s upp l i e s  fr om e xe r t in g 
un ac cep t ab l e p re s s ure s up on the U . S .  e conomy . 
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I n  the i n t e r e s t  o f  eme rgency p r ep ar e dne s s , the Na t i ona l Pe tro ­
leum Counc i l  s ubm i t s  the fo l l owing rec ommenda t i on s : 

1. Th e Uni t ed S ta tes mus t ad op t and imp l e me n t  na ti o na l e n e rgy 
p o l i c i es d es i g n ed to i ncr e as e  the N a t i o n's s e l f-s uffi c i e n cy i n  
e n e rgy. 

S ound and cons i s tent g overnment p o l i c i e s  are required  i f  energy 
cons e rva t ion is  t o  b e  encouraged and i f  the var i ous  energy s upp l i e r s  
t o  thi s country a r e  t o  deve l op max imum dome s t i c  ene r gy s upp l i e s  and 
the reby minim i z e  the ne e d  f o r  and c o s t o f  eme rge ncy preparedne s s  to 
p r o t e c t  a g ai n s t a s udden energy eme rgency . The key e lements  o f  such  
p o l i c i e s  we r e  o u t l i n e d  i n  the  NPC ' s  repo r t , U . S .  Ene r gy Ou t l o ok , and 
a r e  r e a f f i r me d  in thi s r e p o r t :  

• The Uni t e d  S t a t e s  mus t adop t broad na t i on a l  obj e c t iv e s  f o r  
s o lving t h e  ene r gy p r o b l em . 

• He a l thy , v i a b l e  and e xp andi ng ene r gy indus t r i e s  s ho u l d  be  
enc ou r a g e d  by  g ove rnmen t .  

• I mp o r t  p o l i c i e s  s hou l d  no t hinde r the g rowth o f  dome s t i c  
re f i n i ng c apa c i ty . 

• F i e l d  p r i c e s  o f  na tu r a l  g a s  should  b e  a l l owe d t o  reach  c om ­
p e t i t ive l eve l s . 

• A b a lance s hou l d  be  s ough t be twe en envi ronmen tal  goa l s  and 
ene rgy r equi remen t s . 

• B o t h  the g ove rnment and indus try s h ou l d  cont inue to p romo te 
energy c on s e rva t i on and e f f i c i ency of energy u s e . 

• Ac ce s s  t o  the Na t i on ' s  ene rgy r e s ou r c e  p o tent i a l  unde r l y i ng 
pu b l i c  l ands  s ho u l d  b e  a c c e l e r a t e d . 

• Ene rgy r e s e arch and deve l opment o f  te chno logy s h o uld be  
a c c e l e r a te d . 

• Tax p o l i c i e s  s h o u l d  f o s ter  the d i s c overy and deve lopmen t o f  
d ome s t i c  energy r e s our ce s .  

• The Un i t ed  S t a t e s  s h ou l d supp o r t  i t s  nat i ona l s  engaged i n  
energy op e r a t i ons abroad . 

2. The Uni t ed S ta t es s ho u ld d ev e l op a n  op e ra ti ona l de fi n i t i o n  o f  
a n  e n e rgy e m e r g e n cy. 

At the o u t s e t  o f  the re cent embarg o ,  the Na t i on found i t s 
eme rg ency me chan i s ms i napprop r i a te  becaus e eme rg ency preparedne s s  
p l ans were b a s e d  s o l e l y  up on a mi l i t ary o r  d e f e ns e -type eme rg e ncy . 
An imp o r t an t  le s s on o f  the embargo  i s  tha t the Un i t ed S ta t e s ne eds  
t o  d e f ine an " ene rgy eme rg ency , "  thus emp o we r ing i t s  admi ni s tra t i o n 
t o  take app r op r i a t e  eme rg ency a c t i o ns in the event th reate ned o r  
ac tual  e c o nomi c  s anc t i o n s  o r  boyc o t t s  a r e  app l i e d  ag a i ns t  thi s 
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country . The f o rm o f  the s e  p ow e r s  s ho u l d  be s uch that a h i gh degree  
o f  f lex i b i l i ty in  admin i s tr a t i on is  a l l owe d . Such p owe r s  wou l d  s e rve 
the c ou n t ry b o th a s  a de t e r r e n t  to ext ernal e c onom i c  p r e s sure and as  
an e f f e c t ive  me an s  o f  resp ons e s hou l d  s u ch p r e s sure b e  app l i e d . 

3. St and by e m e r g e n cy p rep a r ed n ess p lans s h ou ld b e  d ev e l op ed t o  
a l l ow p a rti cip atio n  by i nd ustry p e rs o n n e l. 

Through the Eme rg ency Pe t r o leum and Gas  Adm in i s tr a t i on ( E P GA ) , 
the Un i t e d  S t a t e s  has acce s s  t o  the know l e dge and e xp e r i ence o f  
exp e r t s  and t e c hn i c i ans wi thi n  the p e tro leum indus try . The e xp e r ­
t i s e  o f  t he s e  indiv i dua l s  i s  t h e  c o rne r s tone o f  the EPGA ' s e f f e c ­
tivene s s  and o r g an i z at ion  i n  a de c l ar e d  n a t i onal  emergency . 

I t  b e c ame c l e ar in  the i n i t i a l  s t ag e s  o f  the r e c ent  emb ar g o  
tha t b e c aus e o f  t he " c onf l i c t  o f  i n t e r e s t "  and an t i trus t s t atute s ,  
pe r s o nne l in  indu s try wou l d  n o t  b e  a b l e  to  r e s p ond to the gove r n ­
men t ' s  r equ e s t t o  s taff  t h e  Ene r gy A l l o c a t i on P l ann ing T a s k  Force  
(EAP T F )  and the  O f f i ce o f  P e t r o leum Al l o c a t i on (OPA) . It  i s  app ar ­
ent  that th i s  inab i l i ty to s e rve  on the p a r t  of indus t ry p e r s onne l 
s e r i ous ly affe c t e d  the governmen t 's p r ogram .  A fu ture energy eme r ­
g ency i s  l i ke ly t o  p r o duce the s ame r e s u l t  un l e s s  c o r r e c t ive a c t i on 
i s  taken . 

To obvi a t e  t h i s  prob l em and to p r ovide t he gove rnment wi th the 
p e r s onne l nece s s a ry to de a l  e f f e c t ive ly w i th s u ch eme rgenc i e s  wou l d  
requ i r e  s ub s t an t i a l  amendmen t s  t o  the e x i s t i ng conf l i c t  o f  i n t e re s t  
and an t i trus t s ta tu te s . 

4. T h e  F ed e ra l Gov ernm e nt s ho u ld r e ass ess t h e  p ot e nti a l and us e 
of t h e  N av a l P etro l e um Res e rv es i n  a future  eme r g e n cy. 

O f  t he f our Naval  Pe t r o leum Re s e rve s ,  only NPR - 1 ( E l k  Hi l l s in 
Ca l i f o rn i a )  has  any ne ar - term p o t en t i a l  p r o duc ing c ap a c i ty for  u s e  
in  a n  eme r g ency . In 1 9 7 2 , the Comp t r o l l e r  Gene r a l  e s t imated about 
$6 9 mi l l i on wo u l d  be  requ i r e d  to deve l op NPR- 1 to  i t s  max imum 
e f f i c i en t  r a t e  o f  2 6 7  MB/ D . Thi s  r a t e  might  be  a ch i ev e d  w i th i n  2 
t o  3 y e a r s . Re g ar d l e s s  o f  the  future d i sp o s i t i ons o f  t h i s  r e s e rve , 
the Na t i ona l Pe tro l eum Counc i l r e c omme nds that the requi s i te deve l ­
opment b e  c omp l e t e d  s i nce i t  wou l d  g r e a t ly enhanc e the va lue o f  NPR- 1 
to the Nat i on . 

B e c aus e o f  the uncer t a i n t i e s  r e g ar d i ng the Na t i o n's future 
energy p o s i t i on , the Counc i l  r e c ommends that de ci s i ons on  the ul t i ­
ma te  d i sp o s i t i on o f  wha t ever p o ten t i a l  cap ac i ty i s  deve l op e d  in 
Naval  P e t r o l eum Re s e rv e s  be  made a f t e r  the r e s erves  have been eva lu ­
a t e d . 

5. T h e  Unit ed Stat es s h o u ld d ev e l op stand by emerge n cy c o ns umpti on 
r ed u cti o n  m e as u r es. 

The Un i t e d  S t a t e s s hou l d  have ava i l ab l e  eme rgency c onsump t i on 
r e du c t i on p r og r ams sp e c i f i c a l ly d e s i g ned f o r  r e sponding to an energy 
s upp ly i n t e r rup t i o n  and avai l a b l e  f o r  imme d i a t e  us e .  Wh i l e the FEO 
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rap i dly  imp l emen t e d  the p rovi s i ons o f  the Eme rgency Manda t o ry P e t r o ­
l e um A l l o c a t i on A c t  o f  1 9 7 3 , th i s  l eg i s l a t i on  was n o t  t o ta l ly app r o ­
p r i a t e  fo r an emb argo s i tua t ion . I n  addi t i o n , cal l s  for  volun t a ry 
us e curt a i lment w e r e  o f t e n  has t i ly conce i ved , and the consumer , 
tho ugh wi l l ing , was o f t en confus ed.  Any s t andby energy demand r e ­
duc t i on me a s ur e s  deve l o p e d  f o r  u s e  i n  future eme rgenc i e s  s hould  b e  
s t ro ng ly o r i en t e d  toward consume r e duca t i on and cooperat i o n . Wh i l e  
a manda tory ra t i on i ng s y s tem s ho u l d  b e  c are fu l ly deve l op e d , i t s us e 
s hou l d  b e  r e s t r i c t ed  unt i l  th e e f f e c t ivenes s o f  o the r measures  has 
b e en o b t a i n ed . The g a s o l ine r e t a i l i ng te chniques ( o dd- even day 
s a l e s , Sunday c l o s ings , min imum s a l e  req u i r ements , s t aggered and 
p o s t e d  hours o f  s e rvi c e s , e t c . ) us ed  dur i ng the re cent emb a rgo s ug ­
g e s t tha t s ubs tant i a l  re duc t i ons  in · g a s o l i ne consump t i o n can be  
manag e d  w i thou t r e s o r t ing to  a coup on ra t i oning sys tem. 

6. I n  an em e r g e ncy situatio n� optio ns to i ncreas e  dom esti c e n e rgy 
s upp li es thro ug h  additio na l oi l a nd g as p rod u ctio n and additio na l 
us e o f  co a l  s ho u ld b e  uti liz ed. 

The vo lume o f  tempo rary eme rge ncy o i l  p r o duc t i o n  ava i l ab l e 
from p r ivate f i e l ds i s  qu i t e sma l l compared to the p o t ent i a l  s i z e 
o f  an imp o r t  i n t e r rup t i on . Th i s  cap ac i ty above MER can b e  exp e c t e d  
to d e c l ine to a neg l i g i b l e  amo unt b y  t h e  e a r ly 1 9 8 0 's .  Th e r e  are a 
numb er o f  l e g a l  an d regula tory cons t r a i n t s  to  the e f f e c t i ve uti l i ­
z a t i o n  o f  s u ch c ap ac i ty . However , desp i t e the s e  prob lems s u ch 
s h o r t - term eme r g ency p rodu c t i on could p ro v i de a degree  of p ro t e c ­
t i on  dur ing t h e  rema ind er of th i s  de cade and s h o u l d  be  made avai l ­
ab l e  i f  p ra c t i c ab l e . Th i s  w i l l  requ i r e  that s t a t e  and fede ra l 
regula tory agen c i e s  coop erate  in deve l op ing accep tab l e  p ro c e dures 
tha t  w i l l p e rm i t  s uch eme rg e ncy p roduc t i o n .  

Oppo r tuni t i e s  for  conve r t ing ut i l i t i e s  from o i l  or  ga s t o  
c o a l  w i l l b e  l i mi t e d  s i nce  s i gni f i cant conve r s i o n i s  underway o r  
p l anned. S i n c e  s ome sma l l  p o t en t i al in dual - f i r e d  pl ants wi l l  
remain through the  end o f  the decade , conve rs i on o f  thes e p l ants 
shou l d  be part o f  an eme r g ency p r ep a r e dnes s p l an . In order to keep 
the N a t i o n ' s  fu ture op t i ons a s  open as  p o s s i b l e , i t  appears  p rudent 
to requ i re s uch new o i l  or  g a s - f i r e d  powe r p l ants  as  may be app roved 
to cons truct and ma i nt a i n  coal handl ing and burning fa c i l i t i e s . 
P rov i s i ons f o r  v a r i ances  in  envi ronmental  r e gul a t i o ns du ring an 
emergency wi l l  a s s ure the con t r i b ut i on o f  c o a l  sub s t i tutab i l i ty in 
an  eme r gency. 

7. Th e Unit ed Stat es s ho u ld d ev e lop an em e r g e n cy p etro l e um s e c u-
rity sto ra g e  syst em. 

The Uni t e d  S ta t e s  s ho u l d  c r e a t e  a p e t r o l eum s e cur i ty s t o r age 
sys tem tha t , i n  comb i na t i on with o th e r  avai l ab le  me asures , wi l l  
p r o v i de adequ a t e  t ime t o  r e a c t  p o s i t iv e l y  t o  a subs tant i a l ,  sudden 
i n t e r rup t i on in  p e t r o l eum impor t s . Ob j e c t i v e s  concerning the u l t i ­
ma t e  s i z e and s t ruc ture o f  s u ch a p r o g r am wi l l  undoub tedly change 
w i th t ime b e c aus e of the cons tan t ly chang i n g  wo r l d  p o l i t i c a l  and 
e conomi c envi r o nmen t �  However , it is c l e a r  tha t a s ub s t ant i a l  vo l ­
ume o f  pe tro l eum s e cur i ty s torage  i s  n e e ded  wi thin the Un i t ed  S t a t e s  
and th a t  e f fo r t s  t o  imp l ement s uch a p ro g r am shou l d  b e g i n immedia t e ly 
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b e c au s e o f  the long cons t ru c t i on l e a d  t imes invo lved . Such a p ro ­
g ram mus t ,  o f  cours e , cons i der future U . S .  o b l i g a t i ons wh i ch may 
a ri s e  f rom i n t e rn a t i on a l  eme rge ncy energy s haring p ro g rams . 

F i rs t  co ns i de ra t ion s ho u l d  b e  g iven to p rov i d ing c rude o i l  
s e curi ty s t orage  t o  p ro t e c t  dome s t i c  re f inery runs . Th i s  s tudy 
ind i c a t e s  tha t 5 0 0  MMB o f  crude s t o rage in comb i na t i on  w i th nor­
mal ly avai l ab l e  i nventori e s  wi l l  p rovide 9 0  to  1 8 0  day s  o f  supply 
f o r  a l arg e p e rcentage  rang e of  crude imp o rt s  p res ently f o res een . 
C rude s to rage c an b e  e f f i c i e n t l y  l o ca t e d  in one o r  more Gul f C o as t 
s a l t  dome p ro j e c t s  and i n t e g ra t e d  w i t h  the crude t ransp o rt a t i on 
sy s t em th a t  wi l l  s e rve Gu l f  C o a s t de epwa t e r  t e rmina l s .  Sp e c i f i c  
c i rcums tanc e s  and s p e c i f i c  lo g i s t i c a l  p robl ems could  requi re s t o r­
ag e o f  fu e l  o i l  a t  s tra t e g i c  l o ca t i ons on the Eas t Co a s t .  

Among o th e r  imp o rtant cons i de rat i ons t o  b e  re s o l ved are the 
e x t en t  of governme n t  and/ o r  indus t ry f inan c i ng and admin i s t ra t i on 
o f  the eme rg ency s t o rage and i t s f i l l . The Counc i l  f e e l s  tha t 
s e curi ty s to rage  shoul d no t b e  u t i l i z e d  unt i l  a f t e r  (1 ) a prop er 
de c l arat i on of an energy eme rg e ncy by governm en t and ( 2 )  app ropri ate  
vo luntary and manda t o ry s t andby consump t i on re duc t i on me a s ure s have 
b e en imp l emen t e d .  
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C h ap t e r  One 

ANALYS I S  O F  THE 1 9 7 3 - 1 9 7 4 O I L  EMBARGO 

Wh i l e the r e c e n t  emb ar g o  d i d  n o t  l as t  l ong enough to ful ly 
e v a l u a t e  the e f fe c t iven e s s  o f  a l l eme r gency me a s u r e s  emp l oyed , ana l ­
y s i s  o f  the even t s  o f  l as t  w i n t e r  prov i de s  us e fu l  gui dance  for fu ­
ture r e s po n s e  to  an energy emer gency . The emb argo was announ c e d  in 
m i d-O c t o b e r  1 9 7 3  b u t  was n o t  fe l t  in the Un i t e d  S t a t e s  unt i l  l at e  
D e cemb e r . A numb e r  o f  fac t or s  app ear  t o  have c omb ined t o  de l ay 
the imp a c t  on the Un i t e d  S t a t e s . 

• S a i l ing t ime from t he M i d d l e  E a s t  t o  the Un i te d  S t a t e s  i s  
appr o x ima t e l y  3 0  t o  3 5  d ays . A t  the t ime the emb argo 
b e g an ,  tho s e  t anke r s  l o aded and enroute t o  the  Un i t e d  
S t a t e s  d i d  n o t  r e a c h  the i r  de s t in a t i on for ab o u t  1 month . 

• O ff s ho r e  r e f ine r i e s  s upp l y ing p r o duc t s  t o  U . S .  marke t s  
( p r imar i l y  C a r ib b e an )  h a d  s u ff i c i en t  inven tory t o  con t inue 
ope r a t ions  and s h ipme n t s  for at l e a s t  an add i t i on a l  3 weeks . 

• The wo r l dw i de l o g i s t i ca l  sys t em was ab l e  to  adj us t to ab ­
s o rb s ome o f  the imp a c t . 

T he imp a c t  was fur ther r e duc e d  by  l ower  demand due to warme r ­
than - no rmal weath e r  in  the Un i t e d  S ta t e s  and Europe and p r omp t re ­
s p on s e s  t o  vo l un t ary and mandated  r e du c t i on s  i n  con s ump t i on o f  
e nergy . The s e  fac t o r s  we r e  impor t an t  in  k e ep ing inven t o ry a t  s at i s ­
f a c t o r y  l eve l s  throughou t the emb ar g o  p e r i o d . 

The a l l o c a t i on p l an deve l op e d  b y  the F e d e r a l  Energy O f f i c e  
e s t ab l i s h e d  t h a t  i ndus try ( in c l ud ing u t i l i t i e s )  w a s  t o  b e  g iven the 
h i g he s t  p r i o r i ty i n  order t o  min im i z e  imp a c t  on the g ro s s  nat i on a l  
p r o du c t  ( GNP ) a n d  emp l oymen t . T h e  F E O  s e t  home and comme r c i a l  
11e a t ing r e qui r emen t s  a s  a s e cond pr i o r i ty w i th prov i s i ons  f o r  p r e f ­
e r e n c e  ove r indus t r i a l  r e qu i r emen t s  i f  s upp l i e s  b e c ame c r i t i c a l ly 
s no r t . A t h i r d  maj o r  con s ump t i on ar e a , non - indus tr i a l / c omme r c i a l  
us e o f  g as o l ine , w a s  a s s i gn e d  l owe s t  p r i o r i ty an d s uffere d the 
g r e at e s t s ho r t ag e . I n  s e e k ing t o  max imi z e  h e a t ing o i l  s to cks in 
an t i c ip a t ion o f  p e ak w in t e r  r e qu i r ement s , t he FEO d i r e c t e d  r e f iners  
t o  maxim i z e y i e l d s  o f  m i d d l e  d i s t i l l at e  and he avy fue l o i l . The 
FEO a t t emp t e d  t o  adj us t supp ly p a t terns s uc h  that no ar e a  of the 
coun try s u f f e r e d  g r e a t e r  than ave r a g e  hardsh ip . Unfor tuna t e l y , the 
new r e g u l a t o ry ag ency had ana ly t i c a l  and o r g an i z a t i on a l  p rob l ems 
wh i ch d i d  n o t  a l l ow i t  to r e s pond qu i ck l y  enough to l o c a l  prob l ems , 
and s ev e r e  r e g i on a l  d i s l o c at ions  o ccurre d .  

B e c au s e  the fu l l  e f fe c t  o f  the emb argo was  de l aye d , the fo l l ow ­
i n g  analys i s  w i l l  b e  l im i t e d  to t h e  f i r s t qua r t e r  1 9 7 4  s i tua t i on 
wh en the emb ar g o  was fu l ly e ff e c t i ve . Tab l e  3 s e t s  fo r th the U . S .  
s up p l y/ demand b a l an c e  by  P e t r o l eum Adm in i s t r a t i on for  De fens e ( PAD ) 
D i s tr i c t s ( s e e  F i gu r e  4 for  a map o f  the five PAD D i s t r i c t s ) for 
the  f i r s t quar t e r  1 9 7 4 and the  f i r s t  quar t e r  1 9 7 3 , for  c ompar i s on 
purp o s e s , in  o r d e r  t o  g aug e the s eve r i ty o f  th e di s l o c a t i on c aus e d  
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TABLE 3 
U.S. SUPPLY/DEMAND BALANCE- F I RST QUARTER COMPAR ISONS BY PAD D I STR I CT 

(Thousand Barrels Per Day) 

PAD Districts 

I I I  I l l  I V  v 
1 973 1 974 1 973 1 974 1 973 1 974 1 973 1 974 1 973 1 974 

Domestic Demand 
Motor Gasolines 2 , 1 8 1  2,009 2, 1 60 2,006 907 963 1 77 1 82 928 860 
Aviation Fuels 432 345 221 1 98 90 1 00 3 1  29 332 275 
Distillate Fuel Oil* 2,250 1 ,925 1 ' 1 54 1 , 1 03 387 401 1 00 1 1 1  322 308 
Residual Fuels 2,258 1 ,92 1 3 1 1 278 1 67 1 84 3 1  36 443 429 
All Other 530 498 937 887 1 ,556 1 ,5 1 1 78 70 274 262 

-- -- -- - - --

Total Domestic Demand 7,651 6,698 4,783 4,472 3,1 07 3,1 59 4 1 7  428 2,299 2,1 34 
Shipments to Other Districts 

Products 1 60 1 48 1 33 1 55 3,739 3,229 92 1 04 28 22 
Crude and Unfinished 52 6 1  52 53 1 ,734 1 ,801 291  335 

Total Shipments 2 1 2  209 1 85 208 5,473 5,030 383 439 28 22 
Exports 1 8  1 7  5 5 1 03 1 08 - 1 05 72 
Stock Change (3 1 7) (50 1 )  ( 1 36) (84) (290) (46) 47 53 (99) (35) 

N I Required Supply 7,564 6,423 4,837 4,601 8,393 8,251 847 920 2,333 2,1 93 
...,. 

Domestic Production 
Crude and Condensate 1 1 0 1 1 4 986 931 6,377 6, 1 49 639 7 1 4  1 ' 1 26 1 ,09 1 
NG L and Other 27 27 248 253 1 ,380 1 ,387 45 45 50 43 

Receipts from Other Districts 
Products and NGL 3, 1 06 2,579 786 790 8 1 96 55 48 1 24 1 45 
Crude and Unfinished 275 37 1 1 ,744 1 ,730 74 1 0 1 1 1 35 47 

Total Recei pts 3,381 2,950 2,530 2,520 1 55 1 97 56 49 1 59 1 92 
Imports 

Products and NG L 2,748 2,272 1 69 1 57 89 1 09 5 1  55 1 58 1 7 1  
Crude and Unfinished 1 ,252 993 750 566 222 269 44 44 7 66 630 

Total I mports 4,000 3,265 9 1 9  723 3 1 1 378 95 99 924 801 
Processing Gain and Other 46 67 1 54 1 74 1 70 1 40 1 2  1 3  74 66 
Total Supply 7,564 6,423 4,837 4,601 8,393 8,251 847 920 2,333 2,1 93 
Inventory Close of Period (MMB) 

Actual 1 74 1 84.6 246 227 299 331 35 39 1 3 1 1 2 1 .5 
5-Year Average ( 1 969-1 973) - - - - - -

*I ncludes kerosine and middle distillates. 
Source: U.S. Bu reau of Mines, Mineral Industries Survey, Monthly and Annual Petroleum Statements. 

Total 

u.s. 
1 973 1 974 

6,353 6,020 
1 ,1 06 947 
4,2 1 3  3,848 
3,2 1 0  2,848 
3,375 3,228 

1 8,257 1 6,891 

231 202 
(795) ( 6 1 3) 

1 7 ,693 1 6 ,480 

9 ,238 8,999 
1 ,750 1 ,755 

3,2 1 5  2,764 
3,034 2,502 
6,249 5,266 

456 460 
1 7,693 1 6,480 

887 953 . 1  
- 924.7 
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by the emb ar g o . I t  s hould  b e  n o t e d , howeve r , tha t  th i s  c omp ar i s on 
s omewh a t  un de r s t a t e s  the e f f e c t  b e c aus e the r e a l  me asure  o f  the 
d i s l o c a t i o n  wo u l d  be th e d i fference b e tween a c tual r e s u l t s  and 
wna t  1 9 7 4  uncons t r a ined demand and unl im i t e d  s upp ly wou l d  h ave b e e n  
w i thout a n  emb argo (mo s t  e s t imates  as s umed growth over 1 9 7 3 ) . 
F i r s t quar t e r  1 9 7 4 and fo ur th qua r t e r  1 9 7 3 e s t ima te s on  thi s b a s i s  
a r e  s hown i n  Tab l e  4 for the t o t a l  Un i te d  S t a t e s . Tab l e  5 s h ows 
the mon t h l y  t o t a l  U . S .  s upp l y / demand b a l ance  for the 6 months - ­
O c tob e r  1 9 7 3  t o  March 1 9 7 4 . 

A s  s hown in  Tab l e  6 ,  t he comb ined e ffor t s  o f  cur t a i lment and 
c on s e rv a t i on , w arme r we ather and o ther  f a c to rs  r e duced p e tr o l eum 
product  c o n s ump t i on dur ing the f i r s t qua r t e r  o f  1 9 7 4 by  ab out 3 2 6  
MB/D  m o r e  than the  r e duc t i on in s upp l i e s  c au s e d  b y  the emb ar g o . 
Even exc luding  the e f fects  o f  warme r - th an - n o rmal weathe r ,  the s teps  
actua l l y  taken w e r e  almo s t  ade qua te t o  o ffs e t  the  emb argo 's e ffe c t . 
Th i s  i s , o f  c o u r s e ,  a nat i onw i d e  ave rage  cover ing a l l  p roduc t s  and 
unde r s t a t e s  the s e r i ousne s s  o f  g e o g raph i c a l  or s p e c i f i c  p r o du c t  
prob l ems , p a r t i cu l a r l y  fue l s  u s e d  for  h e a t ing  in no rth e rn p a r t s  o f  
t h e  coun t r y . A c o l de r - than - us u a l  w i n t e r  woul d  have n e ce s s i t a t e d  
much m o r e  s tr ingent  demand r e s t r i c t ions . 

LOG I ST I CAL IMPACT OF THE EMBARGO W I THI N THE U N I TED STATE S 

The emb a r g o  c aus e s  s ome r e d i s t r i bu t i on o f  o i l  f l ows w i t h i n  
t h e  Un i te d  S t a t e s . No maj o r  l o g i s t i c a l  prob l ems app e a r e d  to l im i t  
the s e  r e d i s t r ib u t i on e ffo r t s . 

PAD D i s tr i c t  I was the a r e a  mo s t  d i r e c t l y  affe c t e d  b y  the em ­
b argo  b e c aus e o f  i t s  he avy ( ab o u t  5 0  p e r c e n t )  dep endenc e on i m ­
p o r t s . F i r s t quar ter  1 9 7 4 imp o r t s  w e r e  down 7 3 5  MB / D , and r e c e ip t s  
from o th e r  d i s t r i c t s  down 4 3 1  MB/ D  v er s u s  f i r s t  qua r t e r  1 9 7 3 . I n ­
ven t o ry dr awdown w i th in PAD D i s t r i c t  I con tr ib u t e d  s i gn i f i c an t l y  
to f i r s t quar t e r  1 9 7 4  s upp l i e s . As  woul d  b e  e xp e c t e d , w i th l e s s 
o i l  mov i n g  i n t o  and w i th in the d i s t r i c t , no  l o g i s t i c a l  d i ff i cu l t i e s 
were  encoun t e r ed . 

The maj o r  l o g i s t i ca l  prob l ems w i th i n  PAD D i s t r i c t  I I  were  n o t  
a d i r e c t  r e s u l t  o f  the  emb argo  b u t  r a t h e r , r e s ul t e d  from the FEO 's 
c rude a l l o c a t i on p l an in  r e s p ons e  to  the  emb argo . The abno rmal 
c rude moveme n t s  and chan g e s  in  crude s l a t e  t o  s ome r e f in e r s  cal l e d  
f o r  b y  thi s p l an c aus e d  s ome d i f f i cu l t i e s  in  reve r s ing and r econ ­
n e c t ing p i p e l i n e s  and c aus ing unwan t e d  inventory b u i l dup o f  crude 
and products  b e c aus e re f in e r s  c o u l d  not o p e r a t e  th e i r  equ ipment 
e f f i c i en t l y . No p r o du c t  l im i t a t ions  w e r e  no t e d . 

The r e  was  c ons i de r ab l e  change in the movemen t o f  o i l  into  and 
out  o f  PAD D i s tr i c t  I I I . F o r e ign  imp o r t s  o f  c rude d e c l ined b u t  
we r e  p ar t i al l y  o ffs e t  by c rude s h ipmen t s  from PAD D i s tr i c t I V , a l ­
though the s e  w e r e  l im i t e d  by  ava i l ab i l i ty o f  p ip e l ine c ap ac i ty 
wh i ch c o u l d  b e  r e d i r e c t e d . Product  s h ipme n t s  to  PAD D i s t r i c t s I 
and I I  de c r e a s e d , wh i l e  s h ipmen t s  t o  PAD D i s t r i c t  V incre a s e d . 
P r o duc t r e c e ip t s  i n t o  PAD D i s tr i c t  I I I  incr e a s e d .  Other  th an the 
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TABLE 4 

U.S. SUPPLY/DEMAN D  BALANCE - ACTUA L VERSUS ESTI MATED UNCONSTRAI NED 

(Thousand Barrels Per Day) 

Fourth Quarter 1 973 F irst Quarter 1 974 
Estimated Actual Estimated Actual 

Uncon- Over Uncon- Over 
strained* Actual (Under) strained * Actual (Under) 

-- --

Domestic Demand 
Motor Gasol ines 6.704 6,572 ( 1 32) 6,6 1 5  6,020 ( 595) 
Aviation Fuels 1 ' 1 55 1 ,085 ( 70) 1 , 1 38 947 ( 1 9 1 ) 
M iddle D istillates 3,822 3,609 (21 3) 4,629 3,848 ( 7 8 1 )  
Res idual Fuels 3,049 2,856 ( 1 93) 3,629 2,848 ( 781 )  
All Other 3,685 3,536 ( 1 49) 3,564 3,228 ( 336) 

-- --

Total Domestic Demand 1 8,41 5  17,658 (757) 1 9,575 16,891 (2,684) 

Exports 228 2 1 7  ( 1 1 ) 2 1 3  202 ( 1 1 ) 
-- -- -- -- -- --

Total Demand 18,643 17,875 (768) 1 9,788 17,093 (2,695) 

N I Stock Cha nge (443) (80) 363 (939) ( 6 1 3) 326 
'-l -- --

(2,369) Required Supply 18,200 1 7,795 (405) 18,849 16,480 

Domestic Production 
Crude and Condensate 9 , 1 95 9 , 1 1 9  ( 76) 9 , 1 28 8,999 ( 1 29) 

NG L a nd Other 1 .740 1 .783 43 1 ,725 1 .755 30 
-- -- -- -- --

Total Domestic Production 1 0,935 1 0,902 ( 33) 1 0,853 1 0,754 ( 99) 

Imports 

Crude O i l  3,561 3,503 ( 58) 3.7 1 3  2,502 ( 1  ,2 1 1 ) 

Res idua l Fuels 2,094 1 ,7 62 (332) 2,398 1 ,7 7 1  ( 627) 

Other Products 1 ,097 1 ' 1 75 78 1 ,365 993 ( 372) 
-- -- -- --

Total I mports 6,752 6,440 (312) 7,476 5,266 (2,210) 

Processing Gain and Other 5 1 3  453 ( 60) 520 460 ( 60) 
-- -- -- --

Total Supply 18,200 17,795 (405) 18,849 1 6,480 (2,369) 

Inventory Close of Period (MMB) 

Actual - 1 ,008 .3 - - 953 . 1  

5-Year  Average ( 1 969-1 973) - 1 ,002.5 - - 924.7 

*Independent Petroleum Association of America, Pre-Denial 1 973 Estimate, R eport of the Supply/Demand Committee (October 23 , 1 973) . 



TABLE 5 

U.S. SUPPLY /DEM AND BALAN CE - Fl RST AND FOURTH QUARTER COMPARISONS BY M ONTH 
(Thousand Barrels Per Day) 

Fourth Quarter 1973 First Quarter 1974 
October November December January February M arch 

Domestic Demand/Consumption 
Motor Gasol ines 6,677 6,823 6,223 5,804 6,1 00 6,162 
Aviation Fuels 1 ' 1 1 7  1 ,058 1 ,076 936 89 1 1 ,009 
Middle D isti l lates* 3,095 3,8 1 4  3,923 4,1 32 4,1 1 6  3,323 
Residual Fuels 2,547 3,1 1 8  2,9 1 0  3,035 3,0 1 0  2,5 1 6  
All Others 3,673 3,634 3,310 3,375 3,266 3,047 

Total Domestic Demand/Consumption 17,109 1 8,447 17,442 1 7,282 17,383 16,057 

Exports 221 202 227 207 203 196 
-- -- -- -- --

Total Demand 1 7,330 1 8,649 1 7,669 1 7,489 17,586 16,253 

Stock Change 703 (473) (482) ( 1 ,072) (996) 1 9 1  
-- --

Required Supply 18,033 1 8,176 17,187 1 6,417 16,590 16,444 

N I Domestic Production 00 
Crude and Condensate 9,1 72 9,1 44 9,041 8,907 9,1 56 8,950 
NG L and Other 1 ,785 1 ,799 1 ,766 1 ,731  1 ,768 1 ,765 

--. 

Total Domestic Production 10,957 10,943 10,807 10,638 10,924 10,715 

I mports 
Crude Oi l  3,740 3,452 2,891 2,382 2 ,248 2.462 
Residual Fuels 1 ,556 1 ,942 1 ,793 1 ,732 1 ,923 1 ,674 
Other I mports 1 ,229 1 ,470 1 ,261 1 ,241 1 ,050 1 ,079 

Total Imports 6,525 6,864 5,945 5,355 5,221 5,215 

Processing Gain and Other 551 639 435 424 445 5 1 4  
-- -- -- -- --

Total Supply 18,033 18,176 17,187 16,417 16,590 16,444 

I nventory Close of Period (MMB) 
Actual 1 ,037 .4 1 ,023.2 1 ,008.3 975. 1  947.2 953.1 
5-Year Average ( 1 969·1973) 1 ,045.8 1 ,033.8 1 ,002.5 952.8 9 1 7 .4 924.7 

* I ncludes kerosine and distillates. 

Source: U.S. Bureau of Mines, Mineral Industries Survey, Monthly and Annual Petroleum Statements. 



TAB LE 6 

U.S. PETRO LEUM SUPPLY AN D DEMAND R EDUCTIONS - FI RST QUARTER 1 974* 
(Thousand Barrels Per Day) 

Supply R eductions 

Domestic Crude and N G L  Production 
Crude Oi l  I mports 
Residual Fuel Oi l  I mports 
Other Product I mports 
Processing Gain and Other 

Total Supply Reduction 

Demand Reductions in R esponse to Supply R eductions 

Curtai lment and Conservation 
Warmer-than-Normal Weather 
Conversion to Alternate Fuels 
Reduced Exports 
Other (Price effects, lower economic activity, unidentifiable 

conservation efforts, product unavailability, etc.) 
Total Consumption Reduction 

Amount of Decrease 

99 
1 ,2 1 1 

627 
372 

60 
2,369 

1 ,009 37% 
441 16% 

87 3% 
1 1  1 %  

1 ,1 47 43% 
--

2,695 1 00% 

*As calculated versus unconstrained demand estimated by IPAA. I ndependent Petroleum Association of America, 
Pre-Denial Estimate, Report of the Supply/Demand Committee (October 23, 1 9731 . 

l im i t at i on s  on crude m oveme n t s  from D i s t r i ct I V ,  i t  app e ars  th at 
few l o g i s t i ca l  d i ff i cu l t ie s  in e i th e r  the  p ro duct s  or crude s y s t e ms 
were  en coun t e re d .  

PAD D i s t r i c t  I V  s upp l i e s  we re p r o b ab l y  the  l e a s t  affe c t e d  by 
t he emb argo , a l tho ugh c rude s hi pme n t s  from t h i s  d i s t r i c t  to  PAD 
D i s t r i ct s  I I  and I I I  we r e  incre a s e d  above previous  l eve l s . Crude 
and p ro duc t l o g i s t i c s p ro b l ems we re l a r g e l y  ave r t e d . 

PAD D i s tr i c t  V s aw a r e duc t i on in o f f s h o r e  imp o r t s  and s ome 
de c l ine in C anad i an imp or t s . As crude r eb a l anc ing o ccurr e d , s ome 
r e f ine r i e s  e xp e r i enc e d  p rob l ems due to crude qual i ty .  A var i e ty 
o f  p r o duct  inven t o ry and d i s tr ib u t i on p rob l ems were  encounter e d , 
but  app aren t l y  none were  o f  indus try - w i de s i gn i f i c ance . 

I nventory Cons id e r a t i on s  

Tab l e  7 s e t s  o u t  the a c tu a l  invent o r i e s  o f  c rude and p r i nc i ­
p a l  p r o du c t s  f o r  the 1 2  months ending Jul y 1 9 7 4 wh i ch inc lude s the 
emb a r g o  p e r i od , h i s t o r i c a l  ave r age and l owe s t  l eve l in the re cent 
p as t - - p r e s ume d min imum o p e r a t ing l eve l (MO L ) . *  I t  is  r e a s onab l e  
to  con s i de r  f o r  p l ann ing purp o s e s  t h a t  t h e  di fference b e tween h i s ­
t o r i c a l  ave rage and MO L f o r  c rude o r  a g iven p r o du c t  i s  inven tory 
ava i l ab l e  in an eme r g ency . 

* Ed i tor 's No t e : MOL i s  def ine d as  the s um o f  t o t a l  unavai l ­
ab l e  invent o r i e s  and work ing s t ocks . 
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TABLE 7 

U.S. I NVENTO R I ES OF CRUDE O I L  AND PRODUCTS 
(Million Barrels) 

1 973 1974 

July August September October November December January February March April May* June* 
Motor Gasol ine 

Actual I nventories 2 1 2  205 2 1 0  2 1 5  207 2 1 0  2 1 8  2 1 9  220 224 229 224 
5-year average 200 1 96 200 202 205 2 1 3  227 233 229 223 218  2 1 1  
5-year low 1 88 1 84 1 89 1 90 199 209 2 1 8  2 1 6  208 205 202 200 

Dist i l late F uel O i l t  
Actual I nventories 161  1 77 1 90 203 200 1 97 1 8 1  1 49 1 29 1 26 143 1 58 
5-year average 1 62 1 84 199 209 203 1 82 152 1 25 1 1 1  1 1 2 123 1 42 
5-year low 1 56 1 75 1 90 1 96 183 1 54 1 30 1 1 2 101  1 02 1 1 3 1 29 

Residual Fuel O i l  
v.J I Actual I nventories 53 54 55 55 52 54 47 45 47 5 1  53 57 0 

5-year average 58 59 61  62 58 56 52 47 47 43 5 1  54 
5-year low 48 43 54 55 52 54 47 43 40 43 45 46 

Crude O i l  
Actua l I nventories 244 248 24 1 246 250 243 233 241 245 256 270 273 
5-year average 265 260 257 259 26 1 258 252 253 258 264 275 271 
5-year low 244 248 24 1 246 250 243 233 235 244 349 258 249 

Total Crude and Products 
Actual I nventories 986 997 1 ,0 1 6  1 ,037 1 ,023 1 ,008 975 947 953 983 1 ,006 1 ,038 
5-year average 1 ,002 1 ,0 1 5  1 ,034 1 ,046 1 ,034 1 ,001 961 922 925 942 972 992 
5-year low 97 1 983 1 ,0 1 0  1 ,0 1 8  1 ,018  959 906 867 887 9 1 3  934 958 

• May and June 1 974 prel iminary volumes from API weekly bulletins plus estimates for miscellaneous products not reported to API .  

t l ncludes kerosine and middle distil lates. 

Source: U.S.  Bureau of Mines, Mineral Industries Survey, Monthly Petroleum Statements. 



Under non-eme r g ency cond i t i on s , inventory leve l s  o f  c rude and 
p r o du c t s  are  a r e f l e c t i on o f  the fo l l owing p r in c i p a l  f a c t o r s : 

• Minimum op e r a ting l ev e l s : Th i s  r e f e r s  to the inventory 
l ev e l  o f  crude and v a r i ous p r o du c t s  b e l ow wh i ch the sys tem 
w i l l  n o t  o p e r a t e . I t  c on s i s t s o f  p ip e l ine f i l l ; vo lume in  
t r an s i t  in  s h ip s , t ank c ar s , b ar g e s  and t rucks ; c rude and 
p r o duc t s  in  p ro c e s s  in  r e f ine r i e s ; and a b a s i c  l eve l o f  
work ing s to ck s  i n  the  t o t a l  d i s tr ibut i on s y s t em ( t e rminal s ,  
b u l k  p l an t s , s er v i c e  s ta t i ons ) . Un l e s s  th i s  m i n imum l evel  
is  m a in t a in e d  throughout the  indus try , spot  s h o r t a g e s  and 
de l ays  w i l l  b e g i n  to app e a r , fo l l owed by w i de s p r e ad d i s ­
rup t i o n  o f  s upp l y  to consume r s  i f  the shor t age g e t  s ev e r e . 

• S e a s o n a l b u i ld up :  D eman d  for  mo s t  p ro du c t s  var i e s  a c c o r d ­
ing t o  t h e  s e a s on o f  t h e  y e ar ( b a s i c a l ly , g a s o l ine in the 
s umme r ,  h e a t ing o i l  in the w i n t e r ) . The indus t ry ' s  t o t a l  
p r o duc t i on and r e f in ing c apab i l i ty runs a t  a r e l a t iv e l y  
f l a t  r a t e  throughout t h e  year , but  t h e  y i e l ds a t  r e f i n e r ­
i e s  c an b e  var i e d  t o  max im i z e  or  minimi z e  p r o duc t i on o f  
c e r t a in p r o du c t s . Th i s  f l exib i l i ty i s  no t s uf f i c i ent  t o  
me e t  swings  in  demand from current p roduct i on . Accord ingly , 
o ff-s e a s on p r o du c t i on in  exce s s  o f  cur r en t  demand g o e s  to  
inven t o ry b u i l dup t o  me e t  the next  s e as on ' s  n e e ds . Th i s  
s e a s on a l  inven tory b u i l dup c anno t b e  u s e d  i n  an eme rg ency 
w i thout c aus ing a s h o r t a g e  l at e r . 

• Temp o r a ry mark e t  d i s l o c a t i o n s : F rom t ime - to - t ime , indus t ry 
over-o r  unde r - pro duc t ion o c cur s b e caus e demand fai l s  t o  
deve l op a s  an t i c ip a t e d  o r  s ur g e s  b eyond expe c t a t i ons  ( e . g . , 
abe r r a t i o n s  in  the w e a the r , var i a t i ons  in e conomi c  a c t iv i ty ) . 
The e x t r a  inven tory or  re l a t iv e  s h o r tage  ar e o f  s h o r t - t e rm 
dur a t ion , c ann o t  b e  p r e d i c t e d  and , c ons equen t l y , may e i th e r  
h e l p  o r  h inder  dur ing eme rgency p e r i o ds . 

• Econom i c s  o f  i n v e n t o ry c o n tro l : C arrying inventory o f  
crude o r  p r o du c t s  r e p r e s e n t s  a s i gn i f i c an t  work ing c ap i t al 
inve s tmen t . I t  i s  obv i ous l y  g o o d  f inance t o  k e e p  inven ­
t o r i e s  a t  the l owe s t  po s s ib l e  l ev e l  cons i s t e n t  w i th the 
f o r e g o ing f a c t o r s  and the ob j e c t ive o f  mee t ing marke t de ­
mands . I nventory management h a s  r e c e ived  cons i de r ab l e  a t ­
tent i o n  i n  r e c e n t  y e a r s  a s  t h e  co s t  o f  money has  r i s en and 
i s  eviden c e d  by the  f a c t  tha t  the amount o f  s upp ly on hand 
r e l a t ive t o  demand has t ende d downward . 

I t  i s  app arent  from examinat i on o f  the inventory l eve l s  that 
d i s t i l l a t e  fue l o i l  was  the  o n l y  p ro du c t  group th a t  was in  adequa te  
s upp l y  dur ing the  emb argo p e r i o d . The r e a s on was an  a l l o c a t i on 
p r o g r am that  r e s t r i c t e d  us e in  o r de r  to a c c ommo da t e  an t i c ip a t e d  
co l d  we a ther , wh i ch t h e n  turn e d  out  warme r - th an - n o rmal  s o  t h a t  the 
a c c umul a t i on was not n e e de d . The o th e r  p r o du c t s  and crude o i l  hov­
ered a t  or  j us t  ab ove m i n imum o p e r a t ing l ev e l . 
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FAC TORS AFFEC T I N G  PETROLEUM DEMAND I N  THE F I RST QUARTER OF 1 9 7 4 

During the f i r s t  quarter  o f  1 9 7 4 , cons ump t i on o f  the p r inc i ­
p a l  pe t r o l e um p r o duc t s  was r e duced thr ough mandat ory measures  by  
gove rnment and vo l unt ary me asures  by  consumers . I n  add i t i on , l a rge 
p r i c e  incre as e s  were ins t rument al in r e ducing demand , wh i l e  fortui ­
tous we a th e r  c ondi t i ons con t r ibuted  a s i gn i f i c an t downward in ­
f l uence . The comb ined e f f e c t  on each maj o r  produ c t  var i e d . An 
analys i s  o f  the maj or  f a c t o r s  wh i ch reduced the consump t i on or  pro ­
duc t i on o f  the maj or  fue l  p rodu c t s  dur ing the f i r s t quarter  o f  
1 9 7 4 fo l l ows . 

Mo tor G as o l ine 

8 .  
Th e maj or  fac t o r s  affe c t ing mo tor g a s o l ine are s hown 1n  Tab l e  

TABLE 8 

F ACTO RS A F FECTI N G  CONSUMPTION O F  MOTOR G ASO LINE 
(Thousand Barrels Per  Day) 

Motor G asoline C onsumption 

Projected Domestic Consumption 

Actual Domestic Cons umption 

Apparent Reduction 

Principal Constraining Factors 

Reduced Speed Lim it 

Less Discretionary D riving 
More Car-Pools 

Higher Pr ices and Other 

Total Reduction 

Consumption 

( R eduction) 

6,6 1 5* 

6,020t 

(595) 9% 

( 1 20) 

( 1 80) 

( 1 50) 

( 1 45) 

(595) 

* I ndependent Petroleum Association of America, Pre-Denial 1 973 Estimate, R eport of Supply and Demand Committee 

(October 23, 1 973) . 

t u.s. B u reau of Mines, Mineral Industries Survey, Monthly and Annual Petroleum Statements. 

Reduc e d  Sp e e d  L im i t  

The e ff e c t  o f  r e du c e d  s p e e d  o n  demand i s  b a s ed o n  A n  In t e rim 
Rep o r t  o n  Som e Ways o f  Cons e rv ing O i l  by the O f f i ce o f  Energy Con­
s e r va t ion , pub l i s h e d  October  1 ,  1 9 7 3 , and the  ana lys i s  o f  the  Com ­
m i t t e e . E ach a s s um e s  a 5 0  m i l e s  p e r  hour (MPH) max imum s p e e d  l im i t  
and ar r iv e s  a t  s im i l ar r educ t ions e qu a l  t o  about 3 . 5  p e r c en t  o f  
t o t a l  mo tor g as o l in e  consumpt ion , or  abou t 2 5 0  MB/D . The Comm i t t e e  
a s sume s a 7 5  p e r c e n t  comp l i ance  l ev e l , whi c h  b r in g s  t h e  r e du c t ion 
t o  1 9 0  MB / D .  
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I n  r e l a t ing th e s e  s tud i e s  to  the f i r s t  qu ar ter 1 9 7 4 , two 
var i a t i ons  mus t b e  c ons i der ed . The f i rs t  i s  th at  the s p e e d  l im i t  
was s e t  a t  5 5  MPH ins t e ad o f  5 0  MPH . The s e cond i s  that a com ­
p l i ance l ev e l  o f  9 0  per cen t appears  warran t e d  ins t e ad o f  7 5  p e r c en t  
b e cau s e  i t  was l e g i s l a t e d , no t vo lun t ary . The s p e e d  l im i t  change 
to  55  MPH,  ins t e ad o f  50  MPH ,  i s  e s t imated  to  reduce the  s av ings  
to 2 p e r c e n t  from 3 . 5  p e rcent  or  1 3 2  MB /D  ins t e ad o f  2 5 0  MB /D . 
The app l i c a t i on o f  the 9 0  pe rcent comp l i ance fur th er adj us ts  the 
s av ings  to  1 2 0  MB/D . 

Re duc t i on in  D i s c r e t i onary D r iv ing 

As a r e s u l t  of the FEO's mandatory al l o c a t i on program , the 
Sunday c l o s i n g s  and l im i t e d  hour s  of s e r v i c e  s t a t i on op erat i on on 
o ther d ays and the c oncern of the pub l i c  for cons erv ing energy , a 
de f i n i t e  r e duc t i on in  d i s c re t i onary trave l t o o k  p l ace . Th ere  are 
no s t a t i s t i c s  ava i l ab l e  to quan t i fy accur a t e l y  the reduc t i on , but 
10 p e r c ent app e a r s  r e a s onab le  and con s e rvat ive . S tud i e s  ind i c a t e  
t h a t  8 0  p e r c e n t  o f  ga s o l ine consump t i on i s  by  pas s enger cars , and 
one - th i r d  o f  th i s  amount is for d i s c r e t i onary dr iv ing . Accord ing ly , 
the e s t imate  f o r  th i s  us e in the f i r s t quar t e r  1 9 7 4  was 1 , 7 6 4  MB /D , 
and a 1 0  p e r c e n t  reduc t i on wou l d  app ro x imate 1 8 0  MB/D . 

Mo r e  C ar - P o o l s  

E s t imat e s  o f  r e duced gas o l ine con s ump t i on a t t a inab l e  from in ­
c r e a s ed  par t i c i p a t i on in car - p o o l s  have ran g e d  upward from 3 0 0  �1B / D . 
Wh i l e  i t  was e v i d ent by o b s e rvat i on dur ing the emb argo th at  there 
was  an incr e a s e in  c ar - po o l ing , it  i s  impo s s i b l e  to determ ine ac ­
cur a t e l y  the e x t e nt . Neve r t he l e s s , a s av ing on  the o r der o f  1 5 0  
MB / D  c an b e  a t t r ib u t e d  to incr eas e d  car - p o o l i ng by the fo l l owing 
r e as on 1ng . 

Au tomo t ive t r av e l  rep r e s e n t s  8 0  p e r cent o f  to tal gas o l ine 
demand . Of th i s , s ome 3 4  pe r c en t  is work r e l ated (3 4 %  x 8 0 % = 

2 7 % ) . S ince  7 0  percent  o f  th i s  trav e l  i s  by ind i v i dua l s  w i th no 
pas s en g e r s  (7 0 %  x 2 7 %  = 1 9 % ) , i t  i s  a s s ume d th at s ome 7 5  per cent 
o f  th e s e  dr ive rs  m i g h t  b e  ab l e  to  j o in c ar - p o o l s  (7 5 %  x 1 9 % = 1 4 % ) . 
I f  th i s  1 4  p e r c en t  j o ined  in  four p e r s on c ar - p oo l s , 7 5  pe rcent o f  
the i r  t r ave l wou l d  b e  e l imin a t e d - - i . e . , one dr ive r , thr e e  pas s e n ­
g e r s  (7 5 %  x 1 4 %  = 1 1 % ) . On the a s s ump t i on th a t  there was 2 0  per ­
cent comp l i ance , consump t i on was r e duced 2 . 2  percent  (2 0 %  x 1 1 % ) , 
or  1 5 0 MB / D  (6 , 6 1 5  MB/D x 2 . 2 % ) . 

Demand E l as t i c i ty 

A numb e r  o f  s tud i e s  have b e en made to de t ermi ne to wh at e x t ent 
p r i c e  chan g e  affe c t s  ga s o l ine demand . The r e l a t i onship  is expr es s ­
ed  as  the p e r c en t  change in deman d for  e ach percent  change in p r i ce 
and i s  char a c t e r i z e d  as  p r i c e e l a s t i c i ty o f  demand . E s t imat i ons by 
var i ous o r g an i z a t i ons vary r a ther  w i de ly . F our repre s en t a t ive de ­
mand e l as t i c i ty e s t imates  for  gas o l ine are de s c r ib e d  in Tab l e  9 .  
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TABLE 9 

COMPA R I SON O F  G AS O L I NE DEMAND ELASTI C I TY ESTI MATES 

Organization Elasticity Estimate 

Data Resources - . 1 2  to - . 1 6  

Stanford Research Institute - .40 

C hase Econometrics - . 1 5  

F EO - . 1 6  

Average - .21 

App l y ing the a r i thme t i c  ave rage e l as t i c i ty fac tor  o f  . 2 1 to  
the 24  p e r c e n t  ave r a g e  g a i n  in regul ar gas o l ine pump p r i c es  ( p r i c e  
inc r e a s e from January 1 ,  1 9 7 4  thr ough March 3 1 , 1 9 7 4 )  woul d in di ­
c a te a ga s o l ine deman d de c r e a s e o f  4 . 0 5  pe rcent . Thus , bas e d  on a 
"norma l "  deman d o f  6 , 6 1 5  MB / D , a r e duc t i on o f  ab out 3 3 3  MB / D  might 
be e xpe c t e d .  

However , t h e  e f f e c t s  o f  p r i c e  o n  demand are  b o th di r e c t  and 
indi r e c t . F o r  e xamp l e , a di r e c t  us e r  r e s p on s e  s i mp ly woul d be to 
r e duce mi l e s  dr iven ; mo r e  indi r e c t  r e s p ons e s  m i g h t  inc lude r e du c e d  
s p e e d ,  i n c r e a s e d  c a r - p o o l ing , eng ine tune - up ,  e t c . Wh i l e  quan t i t a ­
t i ve di v i s i on b e twe en di r e c t  and indi r e c t  e f f e c t s  i s  inde t ermina te , 
for purpo s e s o f  t h i s  repo r t , i t  i s  as s umed th a t  mo r e  th an h a l f  o f  
tne indi c a t e d  e l a s t i c i ty e f f e c t  i s  indi r e c t  and has  a l r e a dy b e en 
c ount e d  in previ ous ly  di s c us s e d  cons e rv a t i on e s t imat e s . Thus , the 
di r e c t  e l as t i c i ty e f f e c t s , no t p r ev i ous ly ac c oun t e d  for , are e s t i ­
m a t e d  to b e  4 0  to  5 0  p e r c ent  o f  the 3 3 3  MB / D , o r  ab out 1 4 5  MB / D . 

Av i a t i on Fuel  

P r in c ip a l  fac t o r s  a f fe c t ing supp l y/ demand of  av i a t i o n  fue l s  
a r e  s hown i n  Tab l e  1 0 . The 1 9 1 MB/ D  r e duc t i o n  i n  c o n s ump t ion o f  
av i a t ion  fue l r e f l e c t s  the  cur t a i lment di c t a t e d i n  the Mandatory 
Al l o c a t ion  P ro g r am of J anuary 1 5 , 1 9 7 4 . The a l l o c a t i o n  l e ve l s  
e s t ab l i s he d i n  the prog ram rang e d  f rom 9 5  p e r c en t  o f  1 9 7 2  purchas e s  
fo r a i r l ine  compan i e s  t o  7 5  p er c e n t  o f  1 9 7 2  purch a s e s  fo r p l e a s ur e  
f l y ing by indi v i dua l s .  In a ddi t i q n  t o  the cur t a i lment / r e duct ion 
f o r c e d  by al l o c a t ion  l ev e l s , s a l e s  to  a l l  av i a t ion  u s e r s  we re s ub ­
j e c t  to the a l l o c a t io n  frac t ion  o f  e a ch s uppl i e r . The s e  fr a c t ions 
h ad a wide range ac ro s s  t he coun t ry , but it is  b e l i ev e d  the ave rage 
wa s no g r e a t e r  than 90  p e r c e n t . As a cons equen c e  of the s e  two fac ­
t o r s , pr inc ipal  u s e r s  such a s  maj o r  a i rl ine s we r e  ab l e  to o b ta i n  
o n l y  8 5 . 5  p e r c e n t  o f  the i r  1 9 7 2 purchas e s . O t h e r  u s e r s  rece ive d 
l e s s , wh i l e  a l im i t e d  numb e r  o f  p r i o r i ty us e r s  we re ab l e  to o b t a i n  
a s  muc h  as  9 0  p e r c e n t  o f  1 9 7 2  purcha s e s . 
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TABLE 10  

FACTORS AFFECTING CONSUMPTION OF AVIATION F U E LS 
(Thousand Barrels Per Day) 

Aviation Fuel 
Projected Domestic Consumption 
Actua l Domestic Consumption 

Apparent Reduction 

Principal Constrain ing Factors 
Assumed Load-Factor In creases 

Known Con servation Steps 

Further Increase in Load-Factor or 

Con servation Steps 

Total Reduction 

Consumption 
(Reduction) 
1 ' 1 38 * 

947t 
( 1 91 ) 1 7% 

( 1 00) 
( 1 5) 

( 76) 

( 1 9 1 )  

* I ndependent Petroleum Association of America, Pre-Denial 1 973 Estimate, Report of the Supply/Demand Committee 
(October 23, 1 973) . 

t u.s. B u reau of Mines, Mineral Industries Survey, Monthly and Annual Petroleum Statements. 

The f o l l ow ing comments  are devo t e d  pr imar i l y to l i s t i ng 
me a s ur e s  t aken by the av i a t i o n indus try to o p e r a t e  wi th the volume 
ava i l abl e  r a the r than quant i fy ing re duc t i o n e f f o r t s  und e r  a vo l un ­
tary cu r t a i lment p r o g ram. S ince appr o x ima t e l y 7 5  p e rcent of the 
t o t a l  av i at i on fue l  con s umed in the f i r s t  quar ter  of 1 9 7 4 was 
ker o s ine - type fue l , i t  i s  r e a s onabl e  to l o o k to the p e r formance of 
the comme rc i a l  a i r l ine s to  de t e rm ine wh e r e  the r e duct i ons in use 
were ach i eved . I n  previ ous r ep o r ts , i t  has  be en s t at e d  th at a 1 5  
p e r c ent inc r e as e in l o ad - fac tor  wou l d  g en e r a t e  a 2 3  p e rcent r e duc­
t i on in demand for  fue l .  T a bl e  11  was  deve l o p e d  from s t a t i s t i c s  
on dome s t i c  trunk l ine t r ave l a s  publ i sh e d  in Avi ati on We e k  and 
Sp a c e  T e c h no l o gy. 

The t a bul at i on s hows that be twe en the in i t i a t i on o f  the em ­
bargo and J anuary 1 9 7 4 , the l o a d - factor  incre a s e d  7 . 6  pe rcentage  
po i n t s  wi th v i r tu a l ly  no  change  in revenue m i l e s , bu t wi th a 1 3  
p e r c en t  d e c re a s e  in ava i l abl e  s e at m i l e s .  The l o ad - factor  imp rove ­
ment i s , the r e fo r e , a val i d  r e f l e c t i on o f  the r e duct i on in j e t fue l .  
Us ing the s ame r a t i o  o f  l o ad - f a c t o r  t o  consump t ion r e duc t i on n o t e d  
above , the 7 . 6  p o in t  incre a s e  in l o ad-fac tor  r e s u l t e d  i n  a redu c ­
t i on o f  1 1 . 7  p e r c en t  in j e t fue l demand. T h e  uncons t r a i ned demand 
for j e t fue l in the f i r s t  quar t e r  o f  1 9 7 4  wou l d  have be en 8 4 5  i'IB/D ; 
th e r e f o r e , the r e duc t i on due to inc r e a s e d  l o ad-factor can be e s t i ­
mat e d  by 1 0 0  MB/ D .  

In  add i t i on to the  s av ings  g ene r a t e d  by t h e  inc r e a s e d  l o a d ­
f a c t o r , t h e  A i r  T r ans p o r t  As s o c i a t i on ind i c a t e s  t h a t  a i r l ines  in 
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TABLE 1 1  

R ESPONSES BY THE A I R L I N E  I N D USTRY TO R E DUCED F U E L  SUPPLY 

October 1 973 

January 1 974 

R evenue Seat 
Miles x 1 03 

9,567 

9,6 1 6  

Available Seat 
Miles x 1 03 

19,778 

17 , 1 66 

Load-Factor 
(%) 

48.4 

56.0 

Source: A via tion Week and Space Technology; October 1 973 data from February 1 8, 1 974 issue, January 1 974 data 
from April 22, 1 974 issue. 

general  have b e en emp l oy ing fue l c ons e rva t i on me a s ur e s  as f a r  b a ck 
a s  1 9 7 0  for e conom i c  r e a s ons . The s e  s t ep s i n c lude:  

• Redu c ing us e of eng i n e s  wh i l e  on th e gr ound 

• Operating  at the h i gh e s t  a l t i tude p e rmi t t e d  

• Re ach ing h i gh a l t i tude rap i d l y  

• S t ay ing  a t  h i gh a l t i tude a s  l ong as  p o s s i b l e  

• S e l e c t in g  mos t d i r e c t  route  

• Redu c i n g  air  s p e e ds to op t imum r a t e . 

P r i o r  to the emb argo , i t  was e s t ima t e d  th a t  the me asures  n o t e d  
ab ove con t r i b u t e d  s av ings  in  t h e  o r der o f  2 1  MB/D . S ince t h e  em ­
b ar g o , the s e  s ame me a s ur e s  h ave b e en imp l emen t e d  t o  an even g r e a t e r  
d e g r e e  and t h e  A i r  T rans p o r t  As s o c i a t i on e s t imate s a n  addi t i onal 
s avings  o f  1 5  MB/ D . 

The vo l un t ary c on s e rvat i on measures  de s c r i b ed  ab ove are as ­
s umed t o  accoun t  f o r  1 1 5  MB / D  o f  the e s t imated  r e duc t i on o f  1 9 1  
MB / D , and i t  i s  e x t r eme l y  d i f f i cu l t  t o  s ay w i th c e r t a i n ty exac t l y 
whe re the r ema in ing 7 6  MB /D  r e duc t i on o c cur r e d . I t  i s  qu i t e p rob ­
ab l e  that  i t  i s  a t t r ib u t ab l e  t o  p r i c e  inc r e a s e s  wh i ch app aren t l y  
mo t iv a t e d  t h e  a i r l ine  i ndus t ry t o  g r e a t e r  cons erva t ion meas ure s or  
h i gher  l o ad - fac t o r s  than e s t imated ab ove . 

M i dd l e  D i s t i l l a t e s  

"M i ddl e d i s t i l l a t e s " 1 s  a general  t e rm f o r  p r o duc t s  more 
usua l l y  i d en t i f i e d  a s  # 1  o i l  ( s tove o i l ) , # 2  o i l  ( furnace o i l ) , # 4  
o i l  ( fu e l  o i l , mo s t l y  for  s p ace  h e a t in g ) , d i e s e l  fue l and keros ine 
n o t  consumed a s  av i a t i on fue l . 
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The p r inc i p a l  f a c t o r s  affect ing m i dd l e  d i s t i l l a t e s  are  shown 
in Tab l e  1 2 . 

TABLE 1 2  

FACTORS AFF ECTING CONSUMPTION O F  MIDDLE DISTI LLATES 
(Thousand Barrels Per Day) 

Middle Distillates 

Projected Domestic Consumption 

Actual Domestic Consumption 

Apparent Reduction 

Principia! Containing Factors 

Warmer-than-Normal Weather 

2° Thermostat Setting Reduction 

Al location/Conservation/Price/ Lower Economic Activity 

Total Reduction 

Consumption 
(Reduction) 

4,629* 

3,848t 

(78 1 )  1 7% 

(275) 

(230) 

(286) 

(781 ) 

* I ndependent Petroleum Association of America, Pre-Denial 1 973 Estimate, Report of the Supply/Demand Committee 
(October 23, 1 973). 

t u.s. Bureau of M ines, Mineral Industries Survey, Monthly and Annual Petroleum Statements. 

Warmer  We a t h e r  

Ab out h a l f  the m i ddl e di s t i l l at e s  are c o n s ume d for h e a t ing 
purpo s e s  on an annual  b as i s . The g r e a te s t  p rop o r t i on is consume d 
in  the f i r s t qua r t e r  o f  the year when the co l d e s t  weath e r  o c curs . 
O f  the 4 , 6 2 9  MB/ D  uncons t r a i n e d  deman d  for  mi ddl e di s t i l l a t e s  es ­
t im ated  for the f i r s t quar t e r  1 9 7 4 , s ome 3 , 5 9 0  MB / D  wo u l d  have 
b e en u s e d  for h e a t ing a c c o r d ing to h i s t o r i c a l  exper i ence . Of th i s , 
ab out 9 3  p e r c e n t  was  e s t imated  to b e  PAD D i s t r i c t s  I and I I . S ome 
1 8  pe rcent  o f  t h i s  amoun t is us e d  for he a t ing water  and , the r efore , 
i s  no t affe c t e d  s i g n i f i c an t l y  by  we a th e r  p at t erns . I f  the e f f e c t  
o f  warme r - than - no rma l we a the r , as  me a s u r e d  b y  degre e days in p r i n ­
c ip a l  c i t i e s , i s  app l i e d  t o  the d i s t i l l a t e s  us e d  f o r  s p a c e  h e a t ing 
( 1 2 . 2  p e r c e n t  warme r in PAD D i s tr i c t  I ,  5 p e r c en t  warmer in PAD 
D i s t r i c t  I I ) , the ind i c a t e d  e ffe c t  o f  the warme r weather  was t o  
r e duce  con s ump t i on b y  2 7 5 MB /D . 

The rmo s t a t  S e t t in g s  

I t  i s  d i f f i cu l t  t o  de termine w i th any d e g r e e  o f  c e r t a inty the 
e x t e n t  to wh i ch the p ub l i c  r e s ponded to the s ugg e s t ion th a t  h orne 
th e rmo s t a t  s e t t in g s  b e  r e duced . Howev e r , an ove r a l l  e f fe c t ive 
r e duc t i on of 2 d e g r e e s  app e a r s  r e a s onab l e . S tud i e s  i n d i c a t e  that 
a 2 d e g r e e  re duc t i on  in th e rmo s t a t  s e t t i n g s  w i l l  produce a 9 p e r ­
c e n t  r educ t i on i n  c on s ump t i on . I n  the f i r s t qua r t e r  1 9 7 4 , th i s  
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wou l d  have b e en e qual t o  2 3 0  MB/ D  ( 3 , 5 9 0  MB /D  l e s s  1 8 %  for  water  
h e a t ing x 9 % ) . 

O t h e r  F a c t o r s  

A numb e r  o f  add i t i on a l  f a c t o r s  accoun t e d  for  t h e  2 8 6  MB /D  
remainder  of  the r e duc t ion . P r i c e  was undoub tedly  r e s p ons ib l e  for  
a s i gn i f i c ant  amount , inc lud ing addi t i onal  thermo s t a t  adj us tment . 
S ome 4 0  MB/ D  c an b e  as c r ib e d  to l ower e conom i c  a c t i v i ty as  me a ­
s u r e d  b y  a 2 pe r cent r e duct ion i n  the F e de r al Re s erve Bo ard pro ­
duc t i o n  index in th e f i r s t quar t e r  1 9 7 4  v er s u s  th a t  exp e c ted . 

Re s i dua l Fue l O i l  

Re s i du a l  fue l o i l  con s ump t i on was r e duce d b y  7 8 1  MB / D  during  
t h e  f i r s t  quar t e r  1 9 7 4  a s  s h own in T ab l e  1 3 . 

TABLE 1 3  

FACTORS A F FECT I N G  CONSUMPT I ON O F  RES I DUAL F UEL O I L 

(Thousand Barrels Per Day) 

R esidual Fuel O il 

Projected Domestic Consumptio n 

Actual Domestic Consumption 

Apparent Reduction 

Principal Constraining Factors 

Lower Electricity Use 
Conversions to Coal a nd Electricity Imports 

Warmer-than-Normal Weather 

2° F Thermostat S etting R eduction 
Lower Refinery Throughput 

Lower Economic Activity, Allocation/Conservation 

Total Reduction 

Consumption 

(R eduction) 

3,629 * 

2,848t 

(781 ) 22% 

( 74) 

( 87 ) 

( 1 66)  

( 1 40)  

( 44) 
(270) 

(781 ) 

* I ndependent Petroleum A ssociation of America, Pre-Denial 1 973 Estimate, R eport of the Supply and Demand Committee 
(October 23, 1 973) .  

t u .s.  Bureau of M i nes, Mineral Industries Survey, Monthly and Annual  Petroleum Statements. 

L owe r E l e c t r i c i ty Us e 

Due to a comb i na t i on o f  p r i c e e ff e c t , wa rme r w e a t h e r , cons e r ­
va t i on and s ome v o l t a g e  r educ t i ons , u s e  o f  e l e c t r i c i ty i n  the 
f i r s t quar t e r  of 1 9 7 4  was s l igh t l y  l e s s  than the year b e fo r e  
( 4 4 5 . 2  x 1 0 9  KWH v er s u s  4 5 7 . 2  x 1 0 9 KWH) . Exp e c t e d  growth in the 
f i r s t quar t e r  woul d have b e en 6 p e rc e n t  unde r normal cond i t i ons . 
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The meas ure o f  gr ow th that di d no t o c cur was equ iv a l en t  to 7 4  MB / D  
and rep r e s en t s  t h e  e f f e c t  o f  the demand r e duc t i on me as ure no t e d  
above . 

C onve rs ion to C o a l  

Pr i o r to the l as t  den i a l  p e r i o d , i t  was e s t imated th a t  c onver ­
s i on o f  g as and o i l  burning b o i l e r s  t o  c o a l  over th e f i r s t  9 0  days 
of the den i a l  wou l d  h ave a max imum p o t en t i a l  of d i s p l a c ing 2 5 0  MB /D 
of o i l  w i th 2 3  MMT o f  c o a l . Th i s  was p r e d i c a t e d  on imp l emen t ing 
s ev e r a l  nec e s s ary me a s ure s such as increas ing c o a l  produc t i on from 
exi s t ing mine s , a l l o cat ing c o a l  s upp l i e s , r e l axing s u l fur l im i t s , 
cons truc t ing or  r ehab i l i t a t ing ra i l ro ad hopp e r  cars  and o th e r  trans ­
por t a t i on equipment , and rep a i r ing c o a l  h andl ing and trans fer  
fac i l i t i e s . 

B e c aus e o f  the  d i f f i cu l t i e s  exp e c t e d  in imp l emen t i ng the s e  ac ­
t i o n s , a range o f  3 9  MB/D to 1 1 9  MB/D was c ons i de r e d  l i k e l y  o f  
quick a t t a inment  dur ing an eme rgency.  Dur ing th e recent emb argo , 
the acutal  exp e r i en c e  in  fue l c onver t ib i l i ty proved to b e  on ly  6 1  
MB/ D , due pr imar i l y t o  the inab i l i ty o f  p l an t s  to  g e t  a i r  qua l i ty 
var i an c e s  and c o a l  s upp l i e s  o f  requ i r e d  quan t i ty and qua l i ty and 
adequate  tran s p o r t a t i on fac i l i t i e s . I n  add i t i on to the s e  conve r ­
s i ons , 2 6  MB / D  was s aved by  imp o r t ing power  from C anadian s o urc e s .  

Warmer - Th an - Normal We a the r 

Normal h e a t in g requi r eme n t s  expe c t e d  for the t o t a l  Un i te d  
S t a t e s  in the f i r s t  quar ter  1 9 7 4  wou l d  h ave b e en 1 , 4 8 0  MB /D.  Ab out 
9 3  p e rcent  o f  t h i s  t o t a l  is norma l ly cons umed in PAD D i s tr i c t s  I 
and I I .  App l y ing the warmer weather p e r c entage  as  meas ure d by de ­
g r e e  days in th e s e  two PAD D i s t r i c t s , a s av i ngs o f  1 6 6 MB /D i s  
ind i c a t e d. 

Two Degree  Re duc ti on in Thermo s t a t  S e t t ings 

Apply ing the 9 p e r c ent s avings  a t tr ibutab l e  to  l ower ing the r ­
mo s t a t s , 2 de g r e e s  r e s u l t s i n  a s av ing o f  1 4 0  MB /D  a t  1 0 0  p e r c ent  
comp l i an c e .  I t  app e a r s  r e a s onab l e  to a s s ume the equiv a l en t  o f  1 0 0  
p e r c ent  comp l i an c e  w a s  ach i eved s i nce r e s i du a l  fue l consump t ion 
for  h e a t ing i s  by  c omme r c i a l  an d indus tr i a l  e s t ab l i shmen ts . I t  i s  
l i ke l y , in  fac t , tha t  t h e  s e t t ings may h ave b e en adj us t e d  to an 
even l ower l eve l in many ins t anc e s . 

L ower Re f inery Th roughput 

Re f inery runs in  the f i r s t  quar t e r  1 9 7 4  ave raged 1 1 , 3 0 3  MB /D  
or  8 9 0 MB/ D l e s s  than the  ye ar b e fo r e .  For  incr emen tal  crude run , 
a he avy fue l  o i l  c on s ump t i on o f  ab out 5 perc ent appears  to  b e  a 
r e a s onab l e  e s t im a t e .  App l y ing 5 p e r cent  to 89 0 MB /D  ind i c a t e s  a 
re duct i on in r e f ine ry fue l and l o s s  o f  4 4  MB / D .  
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O th e r  F a c t o r s  

R e a l  G r o s s Nat ional  P r oduc t ( GNP ) in  the f i r s t quarter  was 
down 7 . 0 p e rc ent on an annual b as i s . GNP p r o b ab ly  canno t ,  how ­
eve r , b e  t r ans l a t e d  d i r e c t l y  to l ower  r e s i dual  fue l consump tion . 
The r ema in ing 2 7 0 MB / D  o f  un i dent i f i e d  r e duc t ion , the r e fo r e , c an 
o n l y  b e  a t tr ibutab l e  to  a c omb in a t i on o f  the sma l l e r  r e a l  growth 
r a t e , cons erva t i on and a l l o c a t i ons . 

E CONOM I C I MPACT O F  THE EMBARGO 

E f f e c t  on GNP 

Any r e v i ew of the e f f e c t s  of the r e cent emb argo on  U . S .  ene rgy 
c o n s ump t i on and GNP i s  b e s e t  by  un cer t ai n t i e s  regarding wha t the 
g rowth in consump t i o n  and G NP wou l d  h ave b e e n  wi thou t the emb argo . 
Wi th r e s p e c t  t o  p r e - emb argo GNP , the  Cha s e  E conome t r i c s  f o r e cas t o f  
S ep t emb er 1 9 7 3  has  b e en u s e d . 

F i gu r e  5 s hows the e s t im a t e  o f  the imp a c t  o f  the  emb argo on 
GNP deve l op e d  by the NPC i n  Novemb e r  1 9 7 3 . That e s t imate indi c a t e d  
U . S .  o i l  s up p l y  s h o r t a g e s  wou l d  have t h e  f o l l owing imp a c t  on U . S .  
GNP: 

S ho r t a g e  
(MMB / D )  

2 .  0 
3 . 0  

P e rc e n t  Re du c t i on 
i n  Re a l  GNP 

3 . 6  
7 . 8  

The a c tu a l  s h o r t a g e  dur i ng the f i r s t quart e r  1 9 7 4 ,  as  e s ti ­
m a t e d  by  the F e d e r a l  Energy O f f i c e , was 2 . 7  MMB / D . F i gure 5 
indi c a t e s  tha t  a 2 . 7  MMB / D  s ho r tage  would enta i l  a r e du c t i on in  
r e a l  GNP of  about  6 . 7  p e r c en t  v eP s u s  wha t  woul d h ave b e en e xp e c t e d  
w i th o u t  t h e  emb argo . P r i o r  t o  t h e  announc ement o f  t h e  emb argo , 
Cha s e E conom e t r i c s  f o r e c a s t a 1 . 4  p e rcent  i n c re a s e  ( annu a l  r a t e  
b as e )  i n  f i r s t quar ter  r e a l  G N P  g r owth . 

P u t t ing  the s e  re s u l t s  t o g e th e r  yi e l ds the  f o l l owing e s t ima t e s  
f o r  f i r s t quar t e r  1 9 7 4  r e a l  G N P  g a i n/ l o s s  ( annua l r a t e  b a s i s ) :  

• 1 . 4  p er cent  e s t im a t e d  b e fo r e  emb a r g o  

• ( 6 . 7 ) p e r c e n t  o i l  s ho r t a g e  e f f e c t  

• ( 5 . 3 ) p e r c ent  p r o j e c te d  wi th 2 . 7  MMB/ D  s h o r t ag e . 

The l a te s t e s t imate  o f  f i r s t q ua r t e r  1 9 7 4  ac tual r e s u l t s  i s  tha t 
r e a l  G NP s howed a de c l i ne o f  7 . 0  p e r c en t  ( annu a l  r a t e  b a s i s ) , the  
s h a rp e s t d e c l i n e  f o r  a s ing l e  quar t e r  s in c e  1 9 5 8 .  

A l though the NPC re l a t i on s h i p s  wou l d  app e ar to unde r s t a t e  the 
GNP e f f e c t , o th e r  f a c t o r s  s ho u l d ,  of cour s e , b e  cons i de re d . F o r  
e xamp l e , t h e  f o r e cas t o f  G N P  unde r  t h e  "no emb a r g o "  a s s ump t i on 
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O I L  SUPPLY SHORTFALL - M M B/D 

F i gure 5 .  Comp ar i s on o f  E s t imat e d  E ff e c t s  o f  O i l  Supp ly Short age 
o n  GNP . 

m ight  b e  over e s t ima t e d ,  due t o  g r ea t e r  than exp e c t e d  r e s pons e i n  
r e du c i ng p rucha s e s  o f  g as o l ine , h e a t ing o i l  and e l e c tr i c i ty ,  and 
to very p r omp t r e a c t i ons in s u ch indus t r i e s  as  aut omob i l e s  and 
a i r l ine s . F i na l ly ,  i t  may we l l  b e  that t h e  e s t imated r e l a t i on s h ip 
b e tw e e n  e ne rgy c o n s ump t i o n  and r e a l  GNP , p ar t i cu l a r ly in the s h o r t ­
t e rm ,  i s  no t a dequa t e ly p r e c i s e  to  e xp e c t  mo r e  ac curacy than i s  
exh i b i t e d  i n  t h e  f i r s t qua r t e r  comp a r i s o n . 

G ov e rnment a c t i o n  in ma i n t a ining the  f l ow o f  ene rgy toward 
i ndus t ry app ar ent ly was  s u cc e s s ful i n  con f i n i ng the e f f e c t s  on e co ­
nom i c  a c t iv i ty and emp l oyment t o  r e l a t iv e ly f ew f i rms . I n  g ener a l , 
indus t r i a l  a c t i v i ty and t r ans p o r ta t i on s erv i c e s  were  we l l  m a i n -
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t a in e d , w i th an i n s i gn i f i can t numb er o f  man - hours l o s t .  I t  was the 
cons umer who mo s t  d i r e c t ly f e l t  the imp a c t  of the s h o r t a g e . Con­
s equ en t ly ,  i t  was  the s e cond a ry but s i gni f i cant imp a c t  on the auto ­
mob i l e ,  cons truc t i on ,  r e cr e a t i o n , mo t e l  and s imi l a r  i ndus t r i e s  
wh i ch had  the mo s t  dep r e s s i ng e f f e c t s  o n  the g eneral  l ev e l  o f  eco ­
nom i c  a c t iv i ty . I t  app e a r s  that the p o l i cy fo l l owed p r even t e d  the 
s p r e ad of s tagna t i ng e f f e c t s  throughout the e c onomy and p r e c l uded 
dev e l opment  of a de f l a t i on a ry sp i r a l  wh i ch cou l d  e a s i ly have had 
more s e r i ous  imp l i c at ions  for the Nat i on . Howev e r , i t  s ho u l d  be 
po i nt e d  out tha t the adver s e G NP e ff e c t s  o f  ene r gy us e cur t a i lments 
i n c r e a s e e xp o nen t i a l ly rather than i n  d i r e c t  p rop o r t i o n . Thus , 
there  i s  s ub s tan t i a l  i n c e n t i v e  to e f f e c t  even mo d e r a t e  r e duc t i ons 
in dep endency on  ove r s e as o i l  imp o r t s . 

Even though emp l oyment de c l i n e d  s i gni f i can t l y  in s p e c i f i c  
i n dus tr i e s  ( fo r  examp l e , in  the au to i ndus try from an average o f  
1 , 8 4 7 , 0 0 0  i n  the fourth qua r t e r  1 9 7 3  t o  1 , 7 0 7 , 0 0 0  du r i ng the f i r s t  
quar t e r  1 9 7 4 ) , ove r a l l unemp l oyment du r i ng the f i r s t quarter  o f  
1 9 7 4 aver a g e d  o n ly 5 . 2 p e r cent . Th i s  was 0 . 5 p erc entage po ints  
h i gher than the r a t e  exp e r i enced p r i o r  to the emb ar g o .  

F a c t o r s  tending to m i n imi z e  unemp l oyment dur i ng the f i r s t 
quar ter  i n c luded : 

• Re duc t i o ns i n  over t ime and norma l wo r k i ng days  l owe red  the 
unemp loyment r a t e  by ab out 0 . 5 p e r centage po i n t s  compare d  
t o  wha t  it  mi ght have b e en . 

• The d e c r e a s e i n  p r o duc t i v i ty ( r e a l  GNP p e r  man - hour)  wa s 
g r e a t er than an t i c i p a t ed. O f  the 7 . 0  p e rcent  de c l i ne i n  
r e a l  GNP , only ab out one - four th was due to a reduc t i on in  
man - hours , and th r e e - fourths was  due  to d e c l in ing produc­
t i v i ty .  The r e for e ,  i t  app e a r s  that b e c au s e  o f  unc e r t a i n ­
t i e s  a b o u t  the dura t i on and e conom i c  imp a c t  o f  the embargo , 
many emp l oy e r s  r e t a ine d wo rkers  who m i g h t  o th e rw i s e  have 
b e en l a i d  o f f . 

• The p r imary indus t r i a l  e f f e cts  were concentrated  p r inc i ­
p a l ly i n  i ndus tr i e s  wh i ch are  r e l a t ive ly cap i t a l - i n t ens ive 
r a th e r  than l ab o r - i nt ens ive . 

Thus , i t  app ears that the po l i cy o f  p ro t e c t i ng j ob s  by g iv i ng i n ­
dus t r i a l  o i l  requi r emen t s  h i gh  p r i o r i ty w a s  gener a l ly e f f e c t ive  i n  
k e ep i ng unemp loyment to a m i ni mum . 

E f f e c t  on I nf l a t i on  

The  r e cent  embargo exerted  upward p r e s sure  on the r a t e  of  
dome s t i c  p r i c e  i n f l a t i on i n  s everal  ways : 

• I t  incre as ed  the co s t  n o t  only o f  o i l  but  o f  a l l forms o f  
energy . The p ri n c i p a l  r e a s on the emb argo had s uch an eno r ­
mous imp a c t  on  the e c onomi e s  o f  the We s t ern Wo r l d  i s  that 
o i l , sp e c i f i ca l ly imp or t ed Ar ab o i l , was r e l i e d up on a s  the 
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swi ng fue l i n  the We s t ' s  energy s upp ly .  I n  the Un i t e d  
S ta t e s  and i n  mo s t  o ther  count r i e s , o i l  i s  a c c o r ded tha t  
ro l e  by the  p r o ce s s  o f  e l imina t i on : nuc l ea r  p ow e r  i s  s t i l l  
i n  i t s  i n f ancy ; natur a l  g a s  s upp l i es a r e  in dec l ine l a rg e ly 
b e c aus e the p r i c e o f  gas  has b e en h e l d  b e low i ts value ; 
co a l  i s  f a c e d  wi th envi ronmen t a l  p rob l ems ; and hy dropower 
has l imi t e d  deve lopment p o t e nt i a l . Thus , o i l  remains the 
incremen t a l  fue l , and as  s uch , s e ts the l eve l t oward wh i ch 
o th e r  ene rgy p r i c e s  tend . 

• B e g i nn i ng b e f o r e  the emb a r g o  and a c c e l e ra t i ng dur ing the 
emb ar g o , the r ap i d  and l a r g e  inc r e a s e  of wo r l d  o i l  p r i c e s  
r e s u l t i n g  f rom p r o ducing c o untry gove rnment a c t i ons had 
addi t i ona l imp a c t  on the U . S .  e conomy as  we l l  as the wo r l d  
economi c s y s tem .  Ene rgy co s t s a r e  d i f fus ed throughout the 
e c onomy , e ach commo d i ty and s e rv i c e  becoming mo re  co s t ly 
dep end i ng up on i t s ene rgy component . I n  the Un i t ed S t a t e s , 
i t  h a s  b e en e s timated that ab out one - fourth o f  the incr e a s e 
in wh o l e s a l e  p r i c es  in  the f i r s t hal f o f  1 9 7 4  coul d be  
a t t r i b u t e d  t o  the  incr e a s e in ene r gy c o s t s .  

• The emb argo ha s r e s u l t e d  i n  eno rmo us s h i f ts  i n  the ba lance  
o f  payme n t s  b e tween o i l  p r o duc ing and o i l  imp o r t ing na t i o ns . 
Unce r ta in t i e s r e g ar ding the future imp a c t s  o f  cont inuing 
b a l an c e  o f  p ayment prob l ems pr omo t e s  an atmo sphere o f  
mon e t a ry ins tab i l i ty .  

• The emb argo  p r omp t ed  the F e deral  Re s e rve Board to increas e 
the money s upply a t  the r i s k  o f  i n c r e a s ing i n f l a t i on . C o n ­
s equen t ly , growth in  the money s t ock  wh i ch h a d  ave rag e d  
6 . 1 p er c ent p e r  y e a r  in t h e  1 2  mon ths ending i n  Oc tob e r  
1 9 7 3  i n c r e a s e d  to an annua l r a t e  o f  1 0  t o  1 2  p e r c ent in 
Novemb e r/ D e cemb er , and an ave r ag e  8 . 8 p e r c ent  p e r year  
through Ap r i l 1 9 7 4 . S i nce that t ime , the money s t o ck has  
g r own a t  a cons i de r ab ly s l ow e r  r a t e . 

OBSE RVAT IONS OF THE EMBARGO EXPERI ENCE 

The ma j o r l e s s o n  of the o i l  emb ar g o  is the n e c e s s i ty o f  a 
s tandby o r g an i z a t i o n  p r epared and emp ow e r e d  to imp l ement pre - p l anned 
p r o g r ams to a l l o c a t e  e f f i c i en t ly , and p o s s i b ly r a t i on , crude o i l  
and r e f i ned p r o du c t s  a s  r equ i r e d  by the eme rg ency . A l s o  needed i s  
a data  gathe r i ng s y s tem wh i ch c an p r o v i d e  a quick  and accur a t e  a s ­
s e s smen t o f  the imp a c t  o f  any future  s upp ly d i s rup t i on . The Eme r ­
gency P e t r o l eum and G a s  Adm i n i s t r a t i o n  ( E P GA )  es t ab l i s hed  under the 
Defen s e  P r o duc t i on Ac t is s uch an o rgan i z a t i on and p rovides  for p r e ­
s ta f f ing through the  E x e cu t ive  Res ervi s t  p r o g r am . 

I t  b e c ame c l e a r  in the ini t i a l s t a g e s  o f  the re cent emb a rgo 
th a t  b e c aus e of  the  " conf l i c t  o f  i n t e r e s t "  and an t i t rus t s t atutes , 
p e r s onn e l  i n  i ndus t ry wou l d  not  b e  ab l e  to  r e s pond to the govern ­
men t 's reque s t  t o  s ta f f  the Ene rgy Al l o c a t i on P l anning T a s k  F o r c e  
(EAP T F )  a n d  the  Off i ce  o f  P e t r o l eum A l l o ca t i on (OPA ) . It i s  app a r ­
ent tha t  thi s i n ab i l i ty to s e rve on  the p a r t  o f  indus try p e r s onn e l  
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s e r i ous ly a f f e c t e d  the gove rnmen t ' s  program .  A future ene r gy eme r ­
g ency i s  l i k e ly t o  p r o duce the s ame r e s u l t  un l e s s  c o r r e c t ive  a c t i on 
i s  taken . 

To obvi a t e  t h i s  p rob l em and to p rovide  the gove rnment w i th the 
p er s onne l n e c e s s a ry to de a l  e ff e c t ive ly wi th s uch eme rgenc i e s  wo u l d  
r e qu i r e  sub s tan t i a l  amendmen ts t o  t h e  e x i s t i ng conf l i c t o f  i n t e r e s t 
and anti trus t s ta tu t e s . 

Th e emb a r g o  has awakene d the  Na t i on , a s  no o th e r  event cou l d , 
t o  the  de s i rab i l i ty o f  i n c r e a s ing U . S .  energy s e l f - s u f f i c i ency . 
Such a cours e o f  a c t i on , though j us t i fi ab l e  a s  a n a t ional  imp e ra ­
t i v e , wi l l  b o o s t the r a t e  o f  e xp e nd i tu r e s  on ene r gy , incr eas e the 
vo l ume of funds tha t mus t be wi thdrawn from o th e r  purpo s e s , and 
e x e r t  upwar d  p r e s sure on  the g en e r a l  p r i ce l eve l . 

I n  a dd i t i on to the b r o a d  po i n t s  d i s cus s e d above , the f o l l owing 
i t ems b r i e f ly a l lude t o  o th e r  s p e c i f i c  p rob lems a r i s ing dur i ng the 
emb argo . A t  the o u t s e t , i t  s ho u l d  be no t e d  tha t th e s e  i t ems are 
d i s cus s ed to as s i s t  cons i d e r a t i on of measur e s  for p o s s i b l e  future 
imp o r t  cur t a i lme n t s  and are  no t i n t ende d to be c r i t i c a l : 

• B e c aus e o f  the i n e f f e c t ivene s s  o f  vo lun t a ry a l l o c a t i o n  
p ro g r ams and t h e  l eg a l  inab i l i ty o f  comp an i e s t o  j o i ntly 
di s cus s and c o o r d in a t e  e f f e c t ive a c t i ons t o  a l l ev i a t e  the 
s h o r t a g e , the Manda t o ry A l l o c a t i o n  P r o g r am adop t e d  by the 
gove rnment was cr i t i c a l ly n e e de d . G eneral ly , the p r i o r i ­
t i e s  s e l e c te d  were  app rop r i a t e  and e f f e c t i ve in minimi z i ng 
hards h i p s . 

• Comb i n e d  e f f o r t s  o f  f e de ra l and s ta t e  gove rnments i n  
in i t i a t i ng and enfo r c i ng a c t i o ns s u c h  as  r educ e d  sp e e d  
l im i t s  and Sunday g a s o l ine s ta t i on c l o s ings were  qui t e  
e f f e c t iv e . 

• C rude a l l o c a t i on ru l e s  app a r e n t ly were  made wi thout regard 
f o r  max imi z i ng u t i l i z a t i o n  o f  the mo re e f f i c i ent  re f i n ing 
c ap a c i ty and c o n t a i ned  s ome inequ i t ab l e  fe atur e s . 

• S ta t e  " s e t - as i de s "  frequen t ly were p o o r l y  admin i s tered  by 
s ta t e s  hav i ng no exp e r t i s e  in t h i s  a r ea . 

• Produ c t  a l l o c a t i o n  regul a t i ons were  exc e s s ive ly r i g i d , 
thus l e av i ng s upp l i e rs  wi th inadequa te  f l e x i b i l i ty t o  
achi eve e f f i c i en t  p r o duct d i s t r i b u t i o n . 

• B e caus e o f  the  comp l e x i ty o f  no rma l marke t a c t i v i t i e s , 
eme rg ency p ro du c t  a l l o ca t i on app roaches  u s e d  by the govern ­
ment f r equently were  i n e f fe c t i ve and inequ i t ab l e . 

• P r i c e  con tro l s  in  e f f e c t  dur ing the emb a rgo in troduced 
d i s tur b i ng e c o nom i c  e f fe c t s  in b o th the o i l  and coal  indus ­
t r i e s . For  e xamp l e , d i s a l l owing pa s s - through o f  no n- crude 
r e f i ning co s t s d i s c ourages  dome s t i c  r e f i ning c apa c i ty expan ­
s i on  and favo r s  p ro duc t impo r t s . P r i c e  contro l s  a l s o  
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r e s u l te d  i n  s ho r tages  o f  c r i t i ca l  c o a l  min ing i t ems s uch 
as r o o f  b o l ts and ammon ium n i t r a t e . 

I n  formu l at ing s t an db y  p ro grams for us e in the even t o f  a fu ture 
imp o r t  cur t a i lment , the s e  and othe r fac t o r s  s h o u l d  b e  con s idered  
to min imi z e  c o un t e rp ro duct ive fe ature s an d t o  p rovide a congruence 
of gove rnment and indus t ry e f for t . 
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Chap t e r  Two 

LON G - TERM I MPACTS O F  THE EMBARGO 

The d i s rup t io n  o f  o i l imp o r t s  into  the Un i t ed  S t a t e s  from Oc ­
t o b er 1 9 7 3 t hrough Ma rch 1 9 7 4 dr ama t i c al ly demons tr ate d the cr i t i ­
c a l  ne e d  f o r  deve l op ing a p l an for  cop ing wi t h  po s s i b l e  futur e i n ­
te rrupt i on s .  Supp l y/ demand patt erns , c o s t/ p r i c e  r e l a t i o n s h ip s , 
ra t e  o f  energy growth in va r ious  s e c to r s , energy e conom i c s at  the 
con sume r l ev e l , env i ronmental  impact  and government po l i c y  were 
a l l  a f f e c t e d  by the  c i r cum s t anc e s  of the  imp o r t  d i s rup t ion.  

IMPACTS ON  FUTURE S UPPLY/ DEMAN D 

P r i o r  t o  O c t o b e r  1 9 7 3 , U. S .  o i l  demand pro j e c t ions  over the 
next 1 0  to  1 5  ye ar s r e f l e c t e d  compound gr owth r a t e s  in  the rang e 
o f  4 to  6 p e r c e n t  p e r  year.  Dome s t i c  o i l  demand was no t g eneral ly 
a s sume d to b e  s up p l y  l im i t e d .  Any de f i c i t  b e twe en pr o j e c t e d  U. S .  
o i l  demand an d s upp l y  was a s sume d to b e  b a l an c e d  b y  fore i gn o i l  
imp o r t s .  Co s t  o f  o i l wa s a s s um e d  to r ema in  low , re l a t ive to the 
o ther  energy fu e l s , r e f l e c t ing o n l y  inf l a t ionary p r i c e tren d s .  

To day t h e r e  i s  cons i de rab l e  unc e r t a in ty a s s o c i a t e d  w i t h  the 
l o ng - range p ro j e c t i o n  of U. S .  ene rgy and o i l  demand.  Part icul ar l y  
un ce r t a in i s  t h e  fu ture l ev e l  o f  o i l  imp o r t s  tha t wi l l  be  requ i r e d. 
C a l l s  for  energy s e l f - s uff i c i ency have d i r e c t e d  at tent ion t o  the 
ne e d  for a cc e l e r a t ing the deve lopment of U. S .  energy s upp l i e s  in 
o r d e r  to min im i z e  o ur N a t i o n 's r e l i ance  on f o re ign s ourc e s  o f  ene r ­
gy. The fo l l ow ing s e c t ions  d e a l  f i r s t w i th a numb e r  o f  fac t o r s  
wh i c h  c o n t r ibute  t o  the unc e r t a int i e s  s ur roun d ing fu ture U. S .  ener ­
gy supp l y  a n d  demand , therefore  con t r i bu t ing to the unc e r t a i n ty in 
fu ture impo r t  requ i r ement s .  Sub s equent to the s e  d i s cu s s ions  a pro ­
j e c t i on o f  U. S .  s upp ly  and demand , inc l u d ing imp o r t s , i s  pr e s en t e d .  

The E ff e c t  o f  E n e r g y  Cons e rv a t i o n  

I t  i s  ev i d ent  that  t h e  vo lume o f  o i l  imp o r t s  in the future can 
b e s i g n i f i c an t l y  a f f e c t e d  by the de g r e e  to wh i c h  the Un i t e d  S t a t e s  
i s  suc c e s s ful in  con s e r v ing energy.  Dur ing t h e  emb argo , gove rnment 
encouragement , p l u s s kyro c k e t ing p r i c e s , l e d  to s av ing s in  ene rgy 
that we re mo s t  imp o r tant to the Nat i on in wea ther ing the supp ly 
inte rrup t ion.  I t  now s e em s  c l e ar that  total  energy (an d  par t i cu ­
l ar l y , pe tro l e um)  con sump t ion cou l d  b e  s ig n i f i c an t l y  re du c e d  i f  a 
po s i t ive , we l l - co n s t i t u t e d  con s e rvat i o n  p r o g r am we re imp l ement e d. 
On t he o t her han d , i t s  succ e s s  wi l l  depend l ar g e ly on the degree  
and  e x t ent  o f  v o l un t ary a cc ep tance by consume r s .  

Unce r t a i n t i e s r e g a r d ing con sume r a c c ep t anc e and gove rnment 
po l i c i e s  r e l a t ing  to energy co ns e rva t i o n  mak e pro j e c t ing futu r e  
energy s upp ly/ d eman d b a l ance s d i f f i cu l t .  I t  s hou l d  b e  po in t e d  out , 
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howev e r , the d e g r e e  to whi c h  energy cons erva t i o n  i s  imp l emen t e d  in  
the  Un i t e d  S t a t e s  wi l l  de t e rm ine the s i z e o f  the  c on s e rvat i on 
" cu s h i on "  a t  i t s  d i spo s a l  in  a future eme r g ency . 

The E f f e ct o f  Pr i c e  

The r e c en t  emb ar g o  and s t eep incr e a s e s  i n  p e t ro l eum pr i c e s  have 
fu r t he r  c omp l i c a t e d  energy supp ly/ demand p ro j e c t i on s . P r i o r  to the 
emb ar go , p r i c e  e l a s t i c i ty of demand , e spec i a l l y  for ga s o l ine , was 
no t cons i de red.  I n de ed , co n s i de r ing the very mo derate  pe tro leum 
pr i c e  growth in  the Un i t ed S t a t e s  s ince  Wo r ld War I I , and the  minor 
p r i ce va r i a t i o n  w i t h i n  the range o f  the ma rke t , l i t t l e  or no emp i r ­
i c a l  b a s i s  for  e l a s t i c i ty e s t imate s had b e en ava i l ab l e .  However , 
p e tro l e um pr i c e s  have incr e a s e d dramat i c a l l y  s ince e a r l y  1 9 7 3 a s  
s hown i n  Tab l e  1 4 .  

Average Domestic 

Arab.  Light, fob Persian Gulf 

TABLE 1 4  

MAGN ITUDE O F  CRUDE COST I NCR EASES 
(Dollars Per Barrel) 

Early 
1 973 

$3.50 

2 .00 

Approximate Crude Oil 
Market Price 

Mid-1 974 

$7 .00 to 7 .50 

9 .00 to 1 1 .00 + 

Percent 
Gain 

1 00% + 

350 to 450% + 

Whi l e  the above f i gu r e s  are only app rox ima t e s , they demons trate  
the s harp p r i c e  i n cr e a s e s  ove r re cent  months . Prec i s e demand re ­
du c t i o n s  ar i s ing d i r e c t l y from the s e  pr i c e  inc re a s e s  are d i f f i cu l t  
to  e s t im a t e .  However , even very l ow e s t ima t e s  o f  p r i c e  e l a s t i c i ty 
wou l d  s t i l l  re s u l t  in  subs tant i a l  ab so lute  vo l ume e f fec t s  whe n ap ­
p l i e d  to the e x t r eme l y  l ar g e  pr i ce inc remen t s  no ted abov e .  

Pr i c e s , o f  cour s e , a l s o  have imp o r t ant  upward e f f e c t s  o n  the 
s up p l y  o f  energy . I n  the p e t r o l eum indu s t ry , d r i l l ing act iv i t y has 
s h�rp ly  incre a s e d i n  re cent months , wh i c h contra s t s  w i t h the s t ea dy 
de c l ine  o f  the l a s t  decade.  I n  add i t i o n  to  boo s t ing dr i l l ing act iv ­
i ty , o ther favo rab l e  supp ly e f f e c t s  o f  h i gher dome s t i c crude p r i c e s  
i n c l ude  encouragement o f  s e cond ary/ te r t i a ry r e covery pro j e c t s  that 
wou l d  o therwi s e  be unec onom ic , and extens ion of the econom i c  l i fe 
o f  marg i n a l  and s t r ipper we l l s .  

The E f f e c t  o f  Gove rnment Ac t i ons 

To a s i gni f icant  de g r e e , f e de r a l , s t a t e  and l o c a l  g o ve rnmen t s  
inf luence energy s upp l y  and demand e i ther  through act ion or inac -
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t ion . Gove rnm e n t  energy po l i cy i s  f in a l l y  r e f l e ct e d  i n  the l ev e l  
o f  dome s t i c energy s upp ly and in  the qu an t i t i e s  o f  p e t r o l eum imp o r t s  
t h a t  ar e r equ i r e d  ove r t he y e ar s , and s u c h  p o l i cy i s , ther e f o r e ,  an 
impo r t an t  e l ement in e s tabl i sh ing an eme rg en cy preparedne s s  p r o g r am .  
The mo s t  s i gn i f i c an t  a r e a s  o f  po s i t ive  and n e g at ive government i n ­
f luenc e o n  U . S .  energy supp l y  and demand i nclude : 

• Env ir o nmen t - r e l at e d  l aws and r egul at i o n s  a f f e c t ing s p e e d  
l im i t s , c ar s i z e , po l lu t i on contro l e qu ipment and  s ta c k - g a s  
em i s s i o n  s t an dard s 

• Env i ronment a l  c o n s t r a i n t s  fo r o i l  and g a s  exp l or a t i on and 
deve lopmen t , f o r  c o a l  and s h a l e  o i l m i n ing and for nuc l ear  
p lant s i t ing and op e r a t i o n  

• Con s t ru c t i o n  s t andards t o  promo t e  energy con s e rv a t i on i n  
r e s i d en t i al and c ommerc i a l  s tructure s 

• P r i c e  c o n tr o l s  on  v ar i ou s  fo rm s  o f  energy 

• T ax i n c en t i ve s , such a s  l ib e r a l  i nve s tment t ax c re d i t s  o n  
f a c i l i t ie s  o r  f o r  new p ro c e s s e s , and d i s i n cent i ve s , s uc h  
a s  t h e  po s s i b l e  r e du c t io n  o r  e l i m i na t io n  o f  the dep l e t i o n  
a l l owanc e  o r  o ther  pun i t ive  t a x  l aw chang e s  

• F i nanc i a l  a id f o r  energy dev e l opment , such a s  grants  f o r  
R&D  and p i l o t  p l a n t s . 

The E ff e c t  o f  P ro g r e s s  Towar d U . S .  Energy S e l f - Suff i c i ency 

Ach i ev ing the  go a l  of ene rgy s e l f - s uf f i c i ency dep ends  pr imar i ­
ly  o n  l e ad e r s h ip from t he gove rnment i n  d ev e l op ing c omp r ehens ive , 
v i ab l e  n a t ur a l  ene r gy po l i c i e s . B e f o r e  t h i s  can be ac comp l i shed , 
t he gove rnment mu s t  c o o r d inate  the  o f ten  confu s ing and conf l i c t ing 
p o l i c i e s  o f  t h e  more than 6 0  agenc i e s  or  dep a r tment s i nvo l ve d  in 
energy r e l at e d  ma t t e r s . 

Propo s a l s  f o r  f inanc i a l  i n c en t ive s to  a cc e l er a t e  a l l  pha s e s  
o f  energy deve lopmen t are  men t i o n e d  w i th o f f s e t t ing propo s a l s  w i th ­
in  Congr e s s  t o  r e duc e p re s en t  i n cen t ive s or  create  d i s inc ent ive s to 
new energy dev e l opment a c t iv i t i e s . Re s o lu t i o n  of t he s e  c o n f l i c t ing 
v i ew s  i s  e s s e n t i a l  as un ce r t a i n t y  r e g a r d ing the i r  ou t come w i l l  con ­
t inu e to have a depr e s s ing e f f e c t  on U . S .  energy supp l i e s . Ene rgy 
dev e l opment r e qu i r e s  huge inve s tmen t s , and the  supply of cap i ta l  
i s  f i n i t e , bo t h  f r om the s t andpo i n t  o f  a g iven indu s try and from 
ind i v i du a l s w i th in an  i ndu s t ry .  Impo r t ant  to c ap i t al supp ly i s  the 
r a t e  o f  i n t e rn a l  c a s h  f l ow genera t i on wh i c h  curren t ly do e s  no t ap ­
p e ar t o  b e  s u f f i c i en t  to me e t  al l r eq u i r emen t s .  Cap i t a l  m arke t s  
w i l l  have t o  prov i d e  the  ba l an c e . I n  o r de r  f o r  energy s upp l i e r s  to 
a t t r a c t  c ap i t a l  a t  r ea s onab l e  c o s t s  in comp e t i t i o n  w i t h  o ther i n ­
du s t r i e s ,  t hey mu s t  b e  a l l owed to op e r a t e  a t  a pr o f i t  leve l wh i ch 
i s  c omp e ti t iv e . 

Ano t h e r  fac t o r  a ffe c t ing energy deve l opmen t i s  t e c hno l ogy . 
Ex amp l e s  o f  ar e a s  whe r e  t e chno l o g y  i s  s t i l l no t p e r f e c t e d  are  the 
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i n  s i tu r e c ov e r y  o f  shal e o i l , more e f f i c ient  p ro ce s s e s f o r  syn the ­
s i z ing crude and g a s  f rom c o a l  and o f f s ho re o i l  and g a s  dev e l opmen t  
i n  very d e e p  (over  1 , 5 0 0  f e e t )  wat e r . Whi l e  mu ch p r o g re s s  in the s e  
a re a s  has  b e en made , the  s p e e d  o f  future energy deve l opment i s  h i g h ­
l y  dependent on how e f f e ct ive l y  t he t e chno l og i ca l  pro b l ems a re re ­
s o lve d . The s e  fac t o r s  add to the un cert ainty o f  the  r a t e  o f  pr og ­
r e s s  towar d U . S .  energy s e l f - s u f f i c i ency . 

The E ff e c t  o f  Ava i l ab i l i ty o f  Fo r e i gn O i l  S upp l i e s  

Futur e ava i l ab i l i ty and pr i c e  o f  for e i gn o i l  s upp l i e s  t o  the 
Un i te d  S t a t e s  wi l l  dep end on at l e a s t  four c r i t i ca l  f a c t o r s : 

• The s t i l l  un ce r t a in , but emerg ing , b a l ance b e tween wo r l d  
c rude o i l  r e qu i remen t s  and ava i lab i l i ty 

• The de c i s i o n s  t o  b e  made by pro du c ing country government s 
w i t h  re spe c t  to  expan s i on o f  produc t ive c ap ac i ty and sub ­
s e quent a l l owab l e  pro duc t ion l eve l s  

• The extent  t o  wh i ch the l arge  o i l  imp or t ing na t i on s  c an re ­
s tr a i n  c on s ump t io n  

• T h e  future imp a c t  on o i l  c o s t s  and p r i ce  r e l a t i o n s h ip s o f  
t h e  chang ing re l a t i on s hip (par t i c ip a t i on )  b e tween produc ing 
c oun t ry governmen t s  and the compan ie s . 

The eventual outcome w i t h  r e s p e c t  to e a ch o f  the abo ve f o ur f a c t o r s  
i s  h i g h l y  unc e r t a in a t  t h i s  t ime , a s  i s  t h e  ant i c ip a t e d r e s ul t o f  
t h e  int e ra c t i o n  o f  the s e  four f a c t o r s . 

S URVEY O F  CURRENT P ROJE CTI ONS O F  LONG - TERM O UT LOOK 

As a r e s u l t o f  the s u dden chang e in the interna t i onal energy 
s upp l y  and p r i c e  cond i t i ons , p revious  app ra i s a l s  o f  t he energy sup ­
p ly/demand by bo t h  gove rnmen t  and indu s try have b e en s i gn i f i cant ly 
mo d i f ie d . A l though the Na t i on a l  Pe t r o l eum Counc i l 's U . S .  Energy 
Out l o ok Rep ort  of  1 9 7 2  is  s t i l l  a us e fu l  an a l yt i c a l  t oo l , that s tudy 
d i d  not ana l y z e  t h e  i mp a c t  o f  an o i l  emb argo or o f  a s h arp up s urge 
in wo r l d  o i l  p r i ce s . 

I n  o rde r to b e t t e r  eva lu a t e  the l onger t e rm , the  Comm i t t e e  
found i t  n e c e s s ary t o  have a n  up dated energy supp l y/ demand out look . 
The N P C  s t a f f  po l l ed s evera l  p r ivate  s ou r ce s o f  current U . S .  energy 
suppl y  and d emand p r o j e c t i o n s  and dev e l op ed an average  o r  med ium 
c a s e  t o  r e f l e ct a c o n s e n s u s  o f  data  re ce ived . A s  m ig h t  b e  exp e c t e d , 
the  curr ent p r o j e ct i o n s  o f  t o t a l  energy cons ump t i on are  s ub s t ant i a l ­
l y  b e l ow pre - emb argo e s t im a t e s . I n  fac t t h e  h i g h  rang e o f  e s t imate s  
r e ce ived  fo l l ows c l o s e ly the  l ow ave r ag e  dem and p ro j e ct i ons o f  th e  
U . S .  Energy O ut l o o k  s t ud y  in 1 97 2 . Mo s t  o f  the  r educ t i on can  b e  
a t t r ib uted  t o  e n e r g y  c o n s e rv a t ion c au s e d  p r ima r i ly by h i gher p r i c e s  
and t h e  deve l opment o f  a n e w  c on s e rvat i on e th i c . S omewhat s l owe r 
e conom i c  growth p r o j e ct io n s  wou l d  a ccount fo r r e l a t iv e l y  mo d e s t  r e ­
du c t i o n s  from e a r l i e r  ene rgy consump t i on pro j e c t i on s . 
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E i gh t  i n d i v i du a l  ene r gy s upp ly/ deman d  p roj e c t i on s  we re s ubmi t ­
t e d  t o  the  NP C s t a f f  on a c on f i den t i a l  b as i s - - i . e . , n o t  t o  b e  re ­
l e as e d  t o  o th e r  memb e r s  o f  the  indu s t ry - - and a con s e n s us b al an c e  
was deve l op e d . T h e  findings  o f  the s urvey ind i c at e d  many s t r ik i n g  
d i ffe r en c e s  o f  op i n i on re garding. t h e  deman d  out l ook and s upp l y  
t rends ; the r e fo re , a me d i um c a s e  w a s  formu l at e d  t o  repre s en t  a 
re as onab l e con s ens us  among the var ious  v i ews o f  the re sp onden t s . 
T ab l e 1 5  s h ow s  t h e  h i gh / l ow range o f  t h e  p ro j e ct i ons  wh i ch we r e  
s ubm i t t e d . 

The p roj e c t i on s  o f  the me d i um c as e  b y  fue l are s ummar i z e d  in 
T ab l e 1 6 . Th i s  c a s e  sugge s t s th at dome s t i c p ro duc t i on o f  o i l  w i l l  
i n c re as e ( wh i ch wou l d  b e  a reve r s a l  o f  the r e cent t rend) an d th at 
the de c l i n e  in n a t ur a l  gas p r odu c t i on w i l l  be h a l t e d . I t  fur t h e r  
indi c at e s  t h a t  t h e re w i l l  b e  s ub s t ant i al p rogres s in th e de ve l op ­
ment  o f  c o a l  re s e rve s , an d in the t e chn o l o gy for conve r t i n g  c o a l  
t o  synth e t i c  fue l s . F i n a l ly , a l l  the re sp onden t s  we re op t imi s t i c  
re garding  the future p r o du c t i on o f  nuc l e ar p owe r . A l th ough t h e  
p r oj e c t i ons  o f  nuc l e ar ene rgy a r e  n o t  as  h i gh as many an alys t s  en­
v i s i on e d  s e ve r a l  y e ars  ago , the current  e s t imat e s  do  not  r e f l e ct 
e xp e c t a t i ons  of s e r i ous envi ronme n t a l  or t e chn o l o g i c al r o adb l o cks 
in the de ve l opment an d s i t ing o f  nuc l e ar p ower p l an t s . 

The med ium c as e  s hows cont inu ing l a rg e  vo lumes  o f  o i l  imp o r t s  
through 1 9 9 0 .  I n  mo s t  p ro j e c t ions  imp o r t s  tended t o  s t ab i l i z e  in  
4 t o  5 y e a r s , but at  l e ve l s  h i gh e r  than cur r en t l y  exp e r i enc ed . One 
pro j e c t i o n  i n c l uded in  t h i s  survey fo re s e e s  a s ub s t an t i a l d e c l ine 
in o i l imp o r t s , but  even in  that e s t im a t e  o i l  imp o r t s  provide ab out 
6 p e r c ent of  the t o t a l  energy in the Un i t ed  S t a t e s  in  1 9 9 0 . The 
h i g h/ low rang e o f  the imp o r t  range o f  the imp o r t  proj e c t i ons  i s  
summa r i z e d  i n  Tab l e  1 7 . 

The range o f  p o t en t i a l  imp o r t  l eve l s  i s  adm i t t e d ly qu i t e  b ro ad , 
wh i c h  i s  not  unexp e c t e d  r e cogni z ing cu r r e n t  unc e r ta i n t i e s  affe ct ing 
the wo r l dw i de energy s i tu a t i o n . An equal ly w i de divergence o f  v i ews 
i s  e v i denc e d  in r e cent pub l i s he d p ro j e c t ions . I n  general , the range 
of pro j e c t io n s  wi t h i n  the s urvey g roup s hows l e s s  d i s p e r s i on for 
t o t a l  ene rgy c o n s ump t ion than fo r s ome of the component s of s upply 
and demand s u ch as  dome s t i c  pro duc t i on , imp o r t s , e l e c t r i c  power out ­
put and c o n s ump t i on in  the component s e c t o r s . 

Energy con sump t i o n  in the m e d ium c a s e  i s  p ro j e c ted to grow , 
be twe en 1 9 7 2 and 1 9 8 5 , a t  an av e r a g e  annua l r a t e  o f  3 . 2  perc ent , 
the hi g h  r an g e  b e ing 3 . 6  perc ent and the  l ow rang e 2 . 6  p e r  year . 
T h i s  rang e o f  p r o j e c t ions  i s  b e l ow the annu al growth r a t e  o f  the 
pas t 5 y e a r s  (4 � 5  p e r cen t )  and that o f  the p a s t  25  years (3 . 7  p e r ­
cen t ) . The appar e n t  di f f e r enc e s  we re r e s u l t s  o f  d i f fe �ent  concep t s  
regarding  e conom i c  g rowt h , po l i t i c a l  incen t i v e s  o r  c on s t ra in t s  and 
e sp e c i a l ly fue l  ava i l ab i l i t i e s . 

Backg round A s s ump t i ons  in Survey 

Al t hough the backg round a s s ump t io n s  r e g a rd ing p o l i t i c al and 
e co nomic  c on d i t io n s  v ar i e d  among the ind iv idua l r e spondents  t o  the 
s urv ey , t h e r e  wer e  the fo l l owing g en e r a l  s im i l a r i t i e s : 
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H igh 

Low 

TAB LE 1 5  

RANGE O F  ENERGY CONSUMPTION PROJECTIONS 
(Mill ion Barrels Per Day Crude Oil Equivalent) 

Actual Survey Projections 
1972 1978 1 980 1985 

42 . 1  45.2 53.9 

34. 1  39 .2 4 1 .2 47 .5 

1990 

63.7 

55 .6 

Medium Case 4 1 .0 43.7 5 1 .4 60.5 

• Gove rnment w i l l  cont inue to encour age vo luntary energy con ­
s e rvat i o n  but i t  wi l l  no t pas s maj o r  l eg i s l a t i on creat ing 
end - u s e  contro l s . 

• There w i l l  be no ma s s i ve , emergency gove rnment prog rams to 
achieve energy s e l f - s u f f ic iency , howeve r ,  po l i c i e s  w i l l  be  
mo d i f i ed to ac ce l e ra t e  the  d ev e l opment o f  i n d i g enous ener ­
gy r e s o u rc e s , wh i l e  s t il l r e t a in ing de s i re d env ir onmen ta l 
g o a l s .  

• Ther e wi l l  be  no maj or  po l i t i c a l  d i s rup t ion that wou ld up ­
s e t  the energy supp ly/ demand ba lanc e for ind i v i dual  coun ­
tr i e s  o r  r e g i o n s . 

• P r iv a t e  indu s t ry wi l l  be  perm i t t ed to ma ke de c i s ions  and 
pur s ue the mo s t  e conom i c  means o f  meet ing energy ne eds  w i t h ­
out undue r e s t r i c t i on by federal  and s t ate gove rnmen t s  and 
wi tho u t  s i gni f i c ant  r e duc t i on in e conom i c  incen t ive s through 
ex c e s s ive t axat ion and o ther me ans . 

• Total  pr imary ene rgy co s t s  wi l l  remain near the cur rent l e v ­
e l , in t e rms o f  con s t ant do l l ars . N a tural g a s  p r i c e s  w i l l  
r i s e t o  m o r e  near l y  r e f l e c t  true mar k e t  value s . 

• The l ong - t e rm gr owth rate  for r e a l  g ro s s  na t i onal pr oduc t 
wi l l  be  a l i t t l e  l e s s  than 4 p er c ent p er year . 

Energy Consump t ion 

U . S .  energy con s ump t i o n  by fue l s  and by con sum ing s e ctor  fo r 
the me d i um c a s e  i s  s hown in  Tab l e  1 8 . Very l i t t l e  growth i s  ex ­
pe cted  f o r  o i l  c o n s ump t i on i n  the re s i dent i a l / comme r c i a l ma rke t s ; 
the r e for e , mo s t  o f  t he new heat ing l oad mu s t  be  a s s ume d by g a s  and 
e l e c t r i c i t y . Much o f  the l im i t e d  new g a s  sup p l y  i s  s hown to be u s e d  
in  t h e  h i g h  pr i o r i ty re s i dent i a l/ comme r c i al s e c t o r , wh i l e  t h e  e l e c ­
t r i c  u t i l i ty s e ctor  wi l l  r e c e ive d e c l ining vo lume s o f  g a s .  
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V1 I VI 

TAB LE 1 6  

U.S. ENERGY SUPPLY AND D EMAND BALANCES 
1972-1990 - MEDI UM CASE 

(Trillion BTU's Per Year) 
Average Annual 
Percent Change 

Energy F orm* 1972t 1978 1980 1985 1990 1972-1980 1980-1990 

Oi l  32,966 39,500 4 1 , 1 00 44,500 46,800 2 .8 1 .3 

Gas 23, 1 25 23,500 24,400 26,400 28,300 0.7 1 .5 

Coal 1 2 ,495 1 5 ,900 1 7 ,300 1 9 ,700 22,000 4.2 2 .4 

Nuclear 576 4,400 6,500 1 4,200 25,500 35.4 1 4 .6 

Hydroelectric 2 ,946 3,200 3,300 3,500 3,600 1 .4 0.9 

Geothermal 8 1 20 1 7 0  300 400 46.5 8.9 

Other (Solar, etc.) - - - 200 600 - 1 1 .6 
-- -- -- --

Total 72,1 1 6  86,620 92,770 108,800 127,200 3.2 3.2 

• Energy is classified according to its final consumption, i.e. synthetic oil is in  "O il ," and syngas is in "Gas." "Coal" includes conventional usage p lus losses 
for production of synthetic fuels. 

t source for 1 972 figures: U.S. B ureau of Mines, News Release March 1 3, 1 974. 



VI I High 
.j::o. 

Total Crude and Product Imports 9.4 

Total Offshore Crude and 
Product I mports 8.4 

Total Offshore Crude Imports Only 5.9 

TABLE 17  

RANGE OF 01 L IMPORT PROJECTIONS 
(Million Barrels Per Day) 

1978 1 980 
Low Med. High Low Med. 

5.2 7 .8 1 0.2 5.3 7 .8 

4.5 6.9 9.3 4.6 7 . 1  

2 .0 4.5 6.6 2 .3 4.9 

1985 1990 
High Low Med. H igh Low Med. 

1 2 .5 5 .4 8.4 1 2 .0 4.0 8 . 1  

1 1 .8 3.7 7 .5 1 1 .4 2 .0 7 .2 

8.1 2 .3 5 . 1  7 .6 1 .0 4.9 



TABLE 1 8  

TOTAL U.S. ENERGY CONSUMPTION B Y  F U E LS A N D  BY CONSUMIN G  
SECTORS - N PC SURVEY MEDIUM CASE 

(Trillion BTU's) 

Primary E nergy Inputs to Sector 

Nat. Other- Total E lectricity Totalt 
Pet. Gas* Hydro· Geo- (Solar, Primary Distributed E nergy 

Sectors Liq.* (Dry) Coal* Nuc. Electric Thermal etc.) Energy To Sector Consumption! 
Residential/Commercial 

1 972* 5,530 7 ,642 387 1 3,559 3,478 1 7 ,037 
1 97 8  5,800 8,900 200 1 4,900 4,800 1 9 ,700 
1 980 5,900 9,500 200 15,600 5,400 2 1 ,000 
1 985 6,000 1 0,700 1 50 200 1 7,050 7,300 24,350 
1 990 6,000 1 2,000 1 00 600 1 8,700 9 ,000 27 ,700 

Transportation 
1 972* 1 7, 1 08 790 4 1 7 ,902 1 7  1 7 ,9 1 9  
1 97 8  20,600 900 2 1 ,500 20 2 1 ,520 
1 980 2 1 ,800 950 22,750 30 22 ,780 
1 985 23,800 1 , 1 00 24,900 90 24,990 
1 990 24,800 1 , 1 00 25,900 200 26, 1 00 

I ndustrial 
1 972* 3,533 9,9 1 7  4, 1 43 35 1 7 ,628 2,493 20, 1 2 1  
1 97 8  4,700 9,700 4,700 35 1 9, 1 35 3,380 22,5 1 5  
1 980 4,800 1 0,000 5,000 35 19,835 3,770 23,605 
1 985 5,300 1 0,800 5,500 35 2 1 ,635 5,0 1 0  26,645 
1 990 5,700 1 1 ,200 7,000 35 23,935 6,800 30,735 

E lectric Uti l ity 
1 972* 3, 1 34 4, 1 02 7 ,837 576 2,9 1 1 8 1 8,560 ( 5,988) 1 2,580 
1 97 8  3,500 3,200 1 0,800 4,400 3, 1 65 1 20 25, 185 ( 8,200) 1 6,985 
1 980 3,400 3, 1 00 1 1 ,800 6,500 3,265 1 70 28,235 ( 9,200) 1 9,035 
1 985 3, 1 00 2,800 1 3, 1 00 1 4,200 3,465 300 36,965 ( 1 2,400) 24,565 
1 990 3,000 2,700 1 3, 1 00 25,500 3,565 400 48,265 ( 1 6,000) 32,265 

Non-Energy & Other 
1 972* 3,661 674 124 4,459 4,459 
1 97 8  4,830 800 1 50 5,780 5,7 80 
1 980 5, 1 00 850 1 50 6,100 6,100 

1 985 6,1 70 1 ,000 200 7,370 7,370 
1 990 7 , 1 50 1 ,300 250 8,700 8,700 

Synthetic Conversion Losses 
1 972* 0 
1 97 8  70 50 1 20 1 20 
1 980 1 00 1 50 250 250 
1 985 1 30 750 880 880 
1 990 1 50 1 ,550 1 ,700 1 ,700 

Total ---

1 972* 32,966 23,125 1 2,495 576 2,946 8 72,1 1 6  72,1 1 6  
1 97 8  39,500 23,500 1 5,900 4,400 3,200 1 20 86,620 86,620 
1 980 41 ,100 24,400 1 7,300 6,500 3,300 170 92,770 92,770 
1 985 44,500 26,400 1 9,700 1 4,200 3,500 300 200 108,800 1 08,800 
1 990 46,800 28,300 22,000 25,500 3,600 400 600 1 27,200 1 27,200 

* Energy is classified according to its final consumption, i.e. synthetic oi l  is in "Oi l," and syngas is in "Gas." "Coal" i ncludes 
conventional usage pluss losses for production of synthetic fuels. 

t For all sectors except " E lectric Util ity" and "Synthetic Conversion Losses," total consumption equals primary energy 
inputs plus electricity. For electric util ity sector, total consumption equals generation, transmission and distribution losses. 
For "Synthetic Conversion Losses," total consumption equals net primary fuel losses in synthetic oil and gas manufacture. 

*1 972 data are from U.S. Bureau of Mines press release dated March 13 ,  1 974. G ross consumption table adjusted for 
non·energy items as shown in instructions. 
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Energy S upp l y  

T h e  b re akdown s o f  U . S .  fue l  s upp l i e s  f o r  t h e  me d i um c a s e  are 
s h own on T ab l e  1 9 . The e s t imat e d  t rends of dome s t i c  produc t i on are 
e sp e c ia l l y  s i g n i f i c ant : pro j e c t ions  of o i l  and gas pro duc t i o n  i n ­
d i c a t e  a s ub s tan t i a l  incr ea s e  in dr i l l ing a c t i v i ty i n  the Un i t e d 
S t a t e s  wh i ch i s  exp e c t ed to r eve r s e  the h i s to r i c a l  decl ine in  c r ude 
o i l  p r o duc t ive  c ap ac i ty and to s l ow the de c l ine in natur a l  g a s  pro ­
duc t ive c ap ac i ty in the l owe r 4 8  s t at e s . Whe n No rth S l ope g a s  b e ­
come s ava i l ab l e  ( a ro und 1 9 8 0 )  there may b e  a sma l l  up t urn i n  n a t ur a l  
g a s  produc t i on .  The rap i d  g rowth ant i c i p a t e d  fo r c o a l  o utput i s  
prem i s e d  o n  l ar g e - s c a l e  deve l opment o f  we s t e rn c o a l  f i e l ds . A s um ­
ma ry o f  the g rowth r at e s  fo r U . S .  p r o duc t io n  i n  the me d i um c a s e  
compared wi th the h i g he s t  and l owe s t  e s t ima t e s  b y  re sponden t s  i s  
s hown i n  Tab l e  2 0 . 

The med i um c a s e  p ro j e c t i on o f  a 6 0  p e rc ent r i s e  in o i l imp o r t  
l eve l s  ( v e r s u s  t he 1 9 7 2 l eve l )  in d i cat e s  t h a t  t h e  group l S  very 
d o ub t ful that  the  N a t i on wi l l  ac h i eve  comp l e t e  s e l f - s uf f i c i ency in 
ene rgy dur ing the 1 9 8 0 ' s ,  d e s p i t e  a l ar g e  produc t i on of synthe t i c s . 
The one p r o j e ct i on in  the  s amp l e  that come s c l o s e s t  to ach i ev ing 
s e l f - s uf f i c iency s hows large  g a ins  in dome s t i c  produc t i on and very 
h i g h  o utput s  o f  synthe t i c s . B ut i t  a l s o  i n c l ud e s  fa i r ly h i g h  e s t i ­
m a t e s  fo r d emand . Accord ing to t h i s  c a s e , n e t imp o r t s  o f  al l forms 
of energy woul d  amo unt t o  5 to 6 p e r cent of t o t a l  consump t i on ln 
t he ye ar  1 9 9 0  ( app r o x ima t e l y  4 MMB / D  equiv al ent ) . Under s uch s up ­
p l y  con d i t i on s , the  f a i r l y  h i gh d emand e s t im a t e  app e a r s  r e a l i s t i c 
a s s um ing no fur t he r  o i l  emb ar go e s . 

Pro j e c t i ons  o f  fo s s i l fue l s upp l i e s , e xp r e s s e d  in terms o f  
phy s i c a l  un i t s , are  s hown i n  Tab l e  2 1 . In add i t i on , th i s  tab l e  in ­
c l ud e s  e s t ima t e s  o f  t o t a l  ins tal l e d  c apac i ty o f  n uc l e ar powe r p l an t s  
and av e r a g e  p l ant he at rate . 

Out l ook  fo r Re f i n ing Capac i ty 

Ba s e d  on the m e d i um c a s e  pr o j e c t i on o f  future energy s upply 
and demand , t he Un i t e d  S t a t e s  wi l l  con t i nue to impo rt about 8 MMB/ D 
o f  c r ude and produc t s  for  t he fo re s e e ab l e  f ut ur e . The med i um c a s e  
ind i c at e s  that c r ude  imp o r t s  wi l l  b e  i n  t h e  range o f  5 t o  5 . 5 MMB/ D ,  
w i t h  pro duc t impor t s  2 . 5  to 3 . 0  MMB/ D .  

A p r o j e c t i o n  o f  U . S .  r e f in ing c ap a c i ty g rowth through 1 9 7 8 by 
PAD Di s t r i c t s  and for t o t a l  Un i t ed  S t a t e s i s  g iven in Tab l e  2 2 . 
Th i s  pro j e c t i on  wa s p r epa red by ana l y z ing anno un ce d  e xp an s i on p l an s  
a n d  we i g h i ng e a ch pr o j e c t ' s  pro bab i l i ty o f  actua l l y be ing b ui l t . 
In c l ud i ng only  tho s e  pro j e c t s  wh ich  we re co n s i d e r e d  to have a g o o d  
or ave rage  pro b ab i l i t y  o f  b e ing comp l e t e d , U . S .  re f in ing cap a c i ty 
s ho uld incr e a s e  by about 3 MMB / D  ( to 1 7 . 2 5 MMB / D) by J an uary 1 ,  
1 9 7 8 . I t  i s  fe l t  that thi s l ev e l  o f  cap a c i ty growth i s  w i t h i n  the 
indus try ' s  eng ine e r ing , c ap i t a l , and con s t r uc t i on cap ab i l i ty .  Do ­
me s t ic crude , conden s a t e  and NGL  p l us c r ud e  impo r t s  p r o j e c t e d  for  
1 9 7 8 in  the me d i um c a s e  t o t a l 1 6 . 8  MMB/ D ,  and are  w i t hin pro j e c t e d  
U . S .  re f i n i ng c apac i t y . 
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TAB LE 1 9  

U.S. ENERGY SUPPLI ES* 
(Trillion BTU's Year) 

Oi lt 
Total Domestic Production 

Crude and Lease Condensate 
N G L  

Total l m ports:f 
Total Crude 

Canadian 
Other 

Total Products ( I nc l .  N G L  and Unfin ished) 
Canadian 
Other 

Exports 
Processing Gain, Etc. § 
Syncrude 

F rom Shale 
F rom Coal 

From I nventory 
Crude 
Products 

Total Oil Su pply 
Gas I I  

Production (Marketed Production of Wet Gas) ** 
Extraction Loss, Transfers Out 
I mports 
Exports 
From I nventory 

Total Dry Natural Gas 
Syngas 

From Coal 
From Liquids 

Total Gas S upply 
Coal ll tt 

Total Production 
For Conventional Domestic Markets 
For Synthetic O i l  and/or Gas Plants 

Net Exports 
F rom Inventory 
Losses, Gains and Unaccounted for 

Total Coal Supply 
N uclear 

Equ ivalent Primary Energy I nput 

* I ncluding Alaskan production.  

Actual 
1 972 

2 1 ,928 
1 9,344 

2,584 
1 0, 1 1 2  

4,54 1 
1 ,749 
2,792 
5,57 1 

561  
5,0 1 0  
- 463 

9 1 2  

477 
74 

403 

32,966 

24,878 
-2 ,584 

1 ,05 1 
- 80 

- 1 40 

23,125 

23,1 25 

1 4,500 
1 4,500 

- 1 ,543 
- 580 
- 1 1 8 

1 2,495 

576# 

1 978 

22,9 1 0  
20,340 

2,570 
1 6,440 
1 0,300 

1 ' 1 00 
9,200 
6 , 1 40 

7 50 
5,390 
- 400 
1 ,000 

80 
80 

- 1 90 
-60 

- 1 30 

39,840 

24, 1 40 
-2,570 

1 ,650 
- 80 

- 1 50 

23,090 
4 1 0  

7 0  
340 

23,500 

1 8,420 
1 8,300 

1 20 
-2,080 

- 290 
-30 

1 6,020 

4,400 

NPC Survey Medium Case 
1 980 1 985 

24, 1 00 25,900 
2 1 ,550 23,400 

2,550 2,500 
1 6,600 1 7 ,350 
1 0,900 1 1 ,600 

1 ,000 1 ,200 
9,900 1 0,400 
5,700 5,750 

600 550 
5, 1 00 5,200 
- 400 - 400 
1 ' 1  00 1 ,250 

300 1 ,030 
270 840 

30 1 90 
- 200 - 200 

-70 -70 
- 1 30 - 1 30 

41 ,500 44,930 

24,270 24,350 
-2,550 -2 ,500 

2,230 3,020 
- 80 - 80 

- 200 - 230 
23,700 24,560 

700 1 ,840 
270 1 ,220 
430 620 

24,400 26,400 

20,450 24,760 
20,000 22,600 

450 2 , 1 60 
-2,350 -2,5 1 0  

- 320 - 350 
-30 - 40 

17,750 21 ,860 

6,500 1 4,200 

t u.s.  Bureau of Mines, Petroleum Statement, 1 972 Annual (final) and News Release, March 1 3 ,  1 974. 

1 990 

27 ,300 
24,850 

2 ,450 
1 6,650 
1 1 ,400 

1 ,300 
1 0, 1 00 

5,250 
500 

4,750 
- 500 
1 ,300 
2 ,400 
1 ,800 

600 
- 200 

- 50 
- 1 50 

46,950 

24,250 
- 2 ,450 

3,730 
-90 

- 240 

25,200 
3 , 1 00 
2 ,350 

750 

28,300 

29,500 
25,000 

4,500 
- 2 ,600 

- 360 
-40 

26,500 

25,500 

:j:Breakdown of BTU values for Canadian and other imports for 1 972 ratioed from barrel data in Annual Petroleum Statement. 
Total BTU data from U .S. Bureau of Mines March 1 3, 1 974 press release. 

§ I ncludes other hydrocarbon and hydrogen refinery inputs, "unaccounted for" crude inputs and losses. 

II U .S.  B ureau of Mines, News Release, March 1 3, 1 974, source for 1 972 (final) and 1 973 prel iminary figu res. 

* * Excludes quantities for repressuring, vented and flared. 

tt Anthracite, bituminous and l ignite. 

:f:fs ased on net generation of 54,03 1 .5 mi l l ion KWH converted at the 1 972 average of 1 0,660 BTU per net KWH .  
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TABLE 20 

ESTI MATED GROWTH RATES FOR U.S. ENE RGY PRODUCTION - 1972-1985 
(Percent) 

H ighest Estimated 

Lowest Estimated 

Medium Case 

Petroleum 
Liquids 

2 .6 

0.4 

1 .3 

N atural 
Gas 

1 .6 

- 3.0 

- 0.3 

Coal 

5 .5 

3.3 

4.2 

As s e s s ing U . S .  r e f i n ing growth b eyo nd 1 9 7 8  i s  d i f f i c ul t b e ­
c aus e a numb e r  o f  powe r ful fo r ce s , b o th po s i t ive and n e g a t ive , wi l l  
t end to inf l ue n c e  the r a t e  o f  growt h . For examp l e , the Un i t e d 
S t a t e s w i l l  l i ke l y  adop t po l i c i e s  whi ch favo r U . S .  r e f in ing s e l f ­
s uf f i c i ency . On the  o ther h and , produc ing n a t ions  have anno unc e d  
p l an s  t owar d g re a t e r  indus t r i a l i z a t io n , in c l ud ing r e f in ing and 
p e t r o c hem i c a l  f ac i l i t i e s . There  wi l l  al s o  be cont inuing pre s s ur e  
t o  o p e r a t e  ex i s t ing C a r i b b ean and E a s t e rn C anadian r e f in ing fac i l ­
i t i e s , many o f  wh i c h  are a maj o r  e l ement o f  the  l o c al e conomy . 

I n  sp i t e o f  t he s e  un ce r t a in t i e s , i t  i s  po s s i b l e  to  infer from 
the me d i um c a s e  the  n e e de d  g rowth in U . S .  r e f in ing c ap ac i ty .  Th i s  
can b e  done  b y  exam in ing ' the g rowth o f  to t al U . S .  cr ude , c onden ­
s a t e , and NGL  p l us imp o r t e d  crud e  f rom one p e r i o d  to the nex t . By 
us ing th i s  t e chn i q ue , the  chang e s  l i s t e d  in  Tab l e  23  can b e  us e d  
to e s t im a t e  U . S .  r e f in ing c ap ac i ty . G iven t h e  indus try ' s  re cen t 
gr owth re cord and p r e s ent ly p l anne d c ap a c i ty chang e s , a l l  o f  the 
net i n c re as e s  p r e s en t e d  i n  T ab le 2 3  app e ar we l l  w i th i n  the indus ­
t ry ' s  c ap ab i l i t i e s  as s uming a c onduc i ve e c onomi c c l imate . 

IMPACT O F  FUTURE EMBARGOES ON SUPPLY/ DEMfu� D 

The f o r e g o ing a s s e s sment o f  r e f in ing c ap ac i ty ind i c at e s  that 
by l a t e  in the d e c ade , the  Uni t e d  S t a t e s  s ho ul d  r e a ch a po s i t ion 
of near s e l f - s uf f i c i ency w i t h  r e g a r d  to r e f in ing c ap a c i ty for c l e an 
produc t s . Howeve r , bo th the E a s t  C o a s t  and t he We s t  C o a s t  o f  the 
Uni t ed  S t a t e s  may s t i l l  be t o  a d e g r e e  d ependent up on fore ign re ­
f iner i e s  in  m e e t ing r e s i d ua l  f ue l  o i l  requiremen t s . I t  has  b e en 
po i n t e d  o ut t h a t  a t  l e a s t  the  Ea s t  Co a s t imp o r t s  wi l l  l i ke l y  come 
a lmo s t  ent i r e ly  from re f i ne r i e s  in  re l a t ive ly  s e cure l o ca t i o n s  on 
t he e a s t  co a s t  o f  Canada  and the C a r i b b e an . 
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TABLE 21 

U.S. E N E R GY SUPPLI ES* 
( I n  Physical Units) 

Actual NPC Survey Medium Case 
1 972 1 978 1980 1 985 

Oi Jt ( M M B/V) 
Total Domestic Production 4,093.6 4,289 4,502 4,8 1 6  

Crude and Lease Condensate 3,455.4 3,654 3 ,872 4 , 1 99 
NG L 638.2 635 630 6 1 7  

Total I mports 1 ,735.3 2,864 2 ,900 3,048 
Total Crude 8 1 1 . 1 1 ,839 1 ,947 2 ,07 1 

Canadian 3 1 2.4 1 96 1 79 2 1 4  
Other 498.7 1 ,643 1 ,768 1 ,857 

Total Products ( I ncl.  NGL and Unfinished) 924.2 1 ,025 953 977 
Canadian 93.1  1 27 1 03 96 
Other 83 1 . 1  898 850 881 

Exports - 8 1 .4 - 70 -70 -70 
Processing Gain,  Etc.* 1 57 .8 1 7 2  1 90 2 1 6  
Syncrude 1 4  53 1 84 

From Shale 1 4  48 1 50 
F rom Coal 5 34 

From I nventory 85.0 - 34 - 35 -35 
Crude 1 3.3 - 1 1  - 1 2  - 1 2  
Products 7 1 .7 - 23 - 23 - 23 

Total Oil Supply 5,990.3 7,235 7,540 8,159 
Gas § (BCF/Y) 

Production ( Marketed Production of Wet Gas) * ll 22,532 2 1 ,762 2 1 ,873 22,005 
Extraction Loss, Transfers Out -908 - 902 - 89 5  - 87 7  
Imports 1 ,0 1 9  1 ,634 2,208 2 ,96 1 
Exports - 7 8  -78 -78 - 78 
From I nventory - 1 36 - 1 46 - 1 94 - 223 

Total Dry Natural Gas 22,429 22,270 22,914 23,788 
Syngas 4 1 0  700 1 ,840 

From Coal 7 0  270 1 ,220 
From Liquids 340 430 620 

Total Gas Supply 22,429 22,680 23,614 25,628 
Coal§ ** ( MT/Y) 

Total Production 602,492 768,200 86 1 ,700 1 ,088,500 
For Conventional Domestic Markets 602,492 762,500 840,300 982,600 
For Synthetic Oil and/or Gas Plants 5,700 2 1 ,400 1 05,900 

Net Exports - 57 '  1 04 - 77 ,000 - 87 ,400 - 93,700 
From I nventory - 24, 1 00 - 1 2, 1 00 - 1 3,400 - 1 5,200 
Losses, Gains and Unaccounted for 4,403 - 1 ,200 - 1 ,300 - 1 ,800 

Total Coal Supply 525,691 677,900 759,600 977,800 

Nuclear 
I nstalled Capacity (MW) (Est.)  1 5,300 76,000 1 1 5,000 248,000 
Heat Rate (BTU/KWH)  1 0 ,660 1 0,550 10,550 1 0,400 

* I ncluding A laskan production. 
tU .S. Bureau of Mines, Petroleum Statement, 1 972 {final) and News Release, March 1 3 ,  1 974. 

:!=1 ncludes other hydrocarbon and hydrogen refinery inputs, "unaccounted for" crude inputs and losses. 

§U.S. Bureau of Mines, News Release, March 1 3 ,  1 974 for 1 972 and 1 973 preliminary figures. 
IIExcludes quantities for repressuring, vented and flared. 

**Anthracite, bituminous and lignite. {Data reported in short tons.) 
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TABLE 22 
EXISTING AN D ANNOUNCED U.S. R E F I N ING CAPACITY AS OF JULY 1974 

(Thousand Barrels Per Day) 

Existing Announced Projects - Estimated Year of Completion 
Company location Jan. 1 ,  1974 1974 1975 1976 1977 1 978 No Date Rating* 

District I 
Standard Oi l  (CA) Perth Amboy, NJ 88 - 72 - - - - G 
B.P. Marcus Hook, PA 1 00 - 43 - - - - G 
Exxon Bayway, NJ 275 - 30 - - - - G 
Mobil Pau lsboro, NJ 98 - - - 1 50 - - G 

Pennzoil ( E lk )  Fal l ing Rock, wv 5 1 - - - - - G 
United Refining Warren, PA 38 1 4  - - - - - G 
Young Refin ing Douglasvi l le, GA 3 2 - - - - - G 

Shell logan Township, NJ - - - - - - 1 50/200 A 
Crown Central Baltimore, M D  - - - - 200 - - At 
Ashland & Harrison land Fort Pierce, F l  - - - - - - 250 p 
Georgia Refining Co.=!= Brunswick, GA - - - 200 - - - p 

Belcher Oi l  Manatee County, F L - - - - 200 - - p 
0\ I Carol ina Ref. Cape Fear R iver, NC - - - - - - 30 p 
0 Charter, F lorida Gas F lorida - - - - - - 1 50 pt 

Gibbs & No. I l l .  Gas Sanford, M E  - - - - - 250 - pt 

Hampton Roads E nergy Norfo lk, VA ( FTZ) - - - - - - 1 75 p t  
JOC Oi l  Co. Burl ington, NJ - - - - - - 50 p t  
Motor Gas Oi l  & Refining Money Pt., NJ - - - - - - 1 00 p 
New Eng land Petroleum Oswego, NY - - - 200 - - - p t 

Pepco I nternational Saybrook, CT - - - - - - 400 p 
Olympic Refineries Rochester, NH § - - - - - - 240 p 
Pittston Eastport, M E  - - - - - - 250 p 
Shaheen Rochester, NH - - - - - - ? p 
I nternational Oi l  Venture New Eng land - - - - - - 400 p 
Al l  Other Existing 1 ,067 
Total District I 1 ,674 17  145 400 550 250 2,195 

Total Additions with Good or Average Probability 17 145 0 350 - 150 

*See notes at end of table D istrict V. 
tProject l inked with SNG production . 

:f:Fuel Desulfurization I nc. owner, Ashland operator. 

§Considering alternate sites in Louisiana and Mississippi .  



TABLE 22 (Cont'd) 
EXISTING AND ANNOUNCED U .S. R E F I N I N G  CAPACITY AS OF JU LY 1974 

(Thousand Barrels Per Day) 

Existing Announced Projects - Estimated Year of Completion 
Company Location Jan. 1 , 1 974 1 974 1 975 1 976 1 977 1978 No Date Rating* 

Dfstrict I I  
--

Amoco Whiting, I N  3 1 5  25 - - - - - G 
Mobil East Chicago, I N  47 -47 t - - - - - t 
Shell  Wood R iver, I L  260 - - - 30 - - G 
Texaco Lockport, I L 72 - - 25 - - - G 

Apco Cyri l, O K  1 2  - 2 - - - - G 
Apco Arkansas City, KS 25 - 20 - - - - G 
Clark Hartford , I L  36 45 - - - - - G 
Conoco Wrensha l l ,  M N  24 1 - - - - - G 

Conoco Ponca City, O K  1 1 7 1 9  - - - - - G 
C R A  Cl)ffeyvi l le, KS 42 7 - - - - - G 
C R A  P h i l l ipsburg, KS 20 5 - - - - - G 
C R A  Scottsbluff, N E  5 2 - - - - - G 

Crystal Princeton Refin i ng Princeton, I N  - 4* - - - - - G 
Delta ( Earth Res.) Memphis, TN 32 1 0  - - - - - G 
I nd iana Farm Bureau Coop. Troy, I N  - 1 5* - - - - - G 
Wit co Hammond, I N  - 1 0* - - - - G 

0\ I Kerr-McGee Wynnewood , 0 K 34 f-1 - 1 6  - - - - G 
Koch Pine Bend , M N  1 07 5 - - - - - G 
M u rphy Superior, WI 37 3 - - - - - G 
North American Shal low Water, KS 5 - 5 - - - - G 

Marathon Detroit, M l  58 4 - - - - - G 
Osceola Refining West Branch, M I 9 § - - - - - G 
Skelly E l  Dorado, KS 74 5 - - - - - G 
Lakeside Ref. Co. Kalamazoo, M l  4 - - - - - 3 G 

V ickers Ardmore, O K  32 - 23 - - - - G 
Northland O i l  Dickinson, N D  - 5 - - - - - G 
Bay R ef. Co . Bay City, M l  1 2  - - - - - 5 G 
M id-American Refinery Chanute, KS 3 - - - - - 4 A 

Ashland Cattletsburg, KY - - - 1 00 - - - p 
Mobil Jol iet, I L  1 7 5  - - - - - 50 p 
M id land Cooperation Cushing, O K  1 9  - - - - - 1 7  p 
A l l  Other Existing 2,3 1 3  

Total District I I  3,889 1 65 71 1 25 30 - 79 
Total Additions with Good or Average Probability 1 65 71 25 30 - 1 2  

*See notes at end o f  table District V. 
tRefinery shutdown. 

=l=startup of idle unit. 

§cost to replace existing facilities. 



TABLE 22 (Cont'd) 
EXISTING AN D ANNOUNCED U.S. R E FI N I N G  CAPACITY AS OF JULY 1974 

(Thousand Barrels Per Day) 

Existing Announced Projects - Estimated Year of Completion 
Company Location Jan. 1 ,  1 974 1974 1975 1976 1977 1978 No Date R ating* 

District I l l  

Standard Oi l  (CA) Pascagou la, MS 240 - 40 - - - - G 
Arco Houston, TX 2 1 3  - - 95 - - - G 
Exxon Baton Rouge, LA 445 - 10  5 - - - G 
Exxon Baytown, TX 400 - - 250 - - - G 
Texaco Convent, LA 1 40 - - - - 200 - G 
Kerr-McGee Corpus Christi, TX 1 00 1 45 - - - - - G 
Adobe Oi l  & Gas Wickett, TX - 6t - - - - - G 
Pioneer N ixon,  TX - 2 - - - - - G 
Atlas Processing Shreveport, LA 29 1 6  - - - - - G 
La Gloria Tyler, TX 28 10  - - - - - G 
Charter Houston, TX 70 - 60 - - - - G 
Kerr-McGee Cotton Val ley, TX 8 3 - - - - - G 
Crystal Oi l  LaBianca, TX 4 2 - - - - - G 

0'1 I Crystal Oi l  Longview, TX 7 5 - - - - - G 
N 

1 Qt Danahoe Refining Pettus, TX - - - - - - G 
Champlin Corpus Christi, TX 62 - - 63 - - - G 
Fomariss Lovington, NM - 30 - - - - - G 
Howeii-Qu i ntana Corpus Christi, TX 10  30 - - - - - G 
Hunt Oi l  Tuscaloosa, AL 15  15  - - - - - G 
Plateau, I nc.  Bloomfield, NM 5 - - - - - 2 G 
J & W Refining Tucker, TX - 3t - - - - - G 
Marion Mobile, AL 15  4 - - - - - G 

Murphy Oi l  Meraux, LA 93 - - 22 - - - G 
Navajo Refining Artesia, NM 21  9 - - - - - G 
Pride Refining Abilene, TX 1 5  1 5  - - - - - G 
Tenneco Chalmette, LA 98 8 - - - - - G 
Tesoro Petroleum Carrizo Springs, TX 1 3  9 - - - - - G 
Tesoro Petroleum Hawley, TX - 7 t - - - - - G 
Wood County Ref. Co. Quitman, TX - - - - - - 3t G 
Coastal States Corpus Christi, TX 1 35 50 - - - - - G 

*See notes at end of table D istrict V. 
tstartup of idle refinery. 



TABLE 22 (Cont'd) 
EXISTING AN D ANNOUNCED U.S. R E F I NI N G  CAPACITY AS OF JULY 1 974 

(Thousand Barrels Per Day) 

Existing Announced Projects - Estimated Year of Completion 
Company Location Jan. 1 ,  1974 1 974 1 975 1 976 1977 1978 No Date Rating* 

District I l l  (Cont'd) 
Winston Refining Fort Worth , TX 1 5  5 - - - - - G 
Saber Oil  Corpus Christi, TX - gt - - - - - G 
Taro Port Allen, LA - 36 - - - - - G 
Eddy Refining Co. Houston, TX 2 - - - - - 3 G 

Alabama Ref. Co. Theodore, AL 1 5  - - - - - 3 G 
Mid Texas Ref. Hearne, TX - 6 - - - - - G 
Louisiana Land Expl. Mobile, A L  - - 30 - - - - G 
South Hampton Si labee, TX 6 6 - - - - 18 G 

JOC St. James Parish, LA - - - - - 200 - A 
Energy Corp. of La.§ Reserve, LA - - - 200 - - - G 
Continental Houston Area - - - - - - 150/200 p 
Hercules-Apco So. Louisiana - - - - - - 1 50 p 

0\ I El Paso Natural Gas Corpus Christi, TX 300 p:j: V'l - - - - - -
Gulf Port Arthur, TX 3 1 2  - - - - - ? p 
Wal lace & Wallace Tuskegee, AL - - - - - - 1 50 p 
Fuels Desulfurization Pascagoula, MS - - - - - - 1 50 p 
Odessa Mobile, AL - - - 1 20 - - - p 
United Gas Pipeline Pascagou la, MS - - - - - - 1 50 p 
Gulf Energy & Develop. San Antonio , TX - - 20/30 - - - - p 
Pioneer, Okla. Nat. Gas Houston Area, TX - - - - - - 100 p 
Refining Co. of La. Coastal Parish, LA - - - - - - 1 00 p 
Union Texas Geismar, LA - - - - - - 200 p 
All  Other Existing 3,525 

Total District I l l  6,041 31 1 1 60 755 0 400 1 ,479 

Total Additions with Good or Average Probability 3 1 1  140 635 0 400 29 

*See notes at end of table District V. 
tstartup of idle refinery. 

=I=Project l inked with SNG production. 
§Northeast Petroleum and I ngram are owners. 
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TABLE 22 (Cont'd) 
EXISTING AND ANNOUNCED U .S .  R E F I N ING CAPACITY AS OF JULY 1974 

(Thousand Barrels Per Day) 

Existing Announced Projects - Estimated Year of Completion 
Company Location Jan. 1 ,  1 974 1974 1975 1976 1977 1978 No Date 

District I V  

Farmers Union Laurel ,  MT 42 8 - - - - -

Husky Salt Lake City, UT 1 2  1 4  - - - - -

Pasco Sinclair, WY 40 8 - - - - -

Thunderbird Res. Chinook, MT - 1 t - - - - -

V-1 O i l  G len Rock, WY - 7 - - - - -

Arizona Fuels Provo, UT - -- - - - - 1 5  

Crown Refining Woods Cross, UT 1 - - - - - -

A l l  Other Existing 41 1 

Total District I V  506 38 - - - - 32 

Total Additions with Good or Average Probability 38 0 0 0 0 0 

Total Districts I - IV 1 2,002 5 1 3  376 1 ,280 580 650 3,785 

Total Additions with Good or Average Probability 5 1 3  356 660 380 400 191 

Total Capacity End-of-Year Using Good or Average 
Probabil ity Only 1 2,515 1 2,871 1 3,531 1 3,9 1 1  14,31 1 14,502 

*See notes at end of table District V. 

tStartup of idle refinery. 

Rating* 
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TABLE 22 (Cont'd) 
EXISTING AND ANNOUNCED U.S. R E F I N I N G  CAPACITY AS OF JULY 1974 

(Thousand Barrels Per Day) 

Existing Announced Projects - Estimated Year of Completion 
Company Location Jan. 1 ,  1 974 1 974 1 975 1976 -- -

District V 
Standard Oi l  (CA) R ichmond, CA 1 90 - - 1 7 5  
Standard O i l  (CA) El Segundo, CA 230 - - 1 7 5  
Arco Carson, CA 1 65 20 - -
Texaco Anacortes, WA 63 1 5  - -
Mobil Torrance, CA 1 24 - - -
Douglas Paramount, CA 35 - 1 5  -
Energy Co. Alaska Fairbanks, AK - - - -
Hawaiian Independent Barbers Pt., H I  (FTZ) 40t 30 - 65 
Kern County Bakersfield, CA 1 3  - 3 -

Toscopetro Corp. Bakersfield, CA 27 - - -
Newhall Refining Newhall ,  CA 8 - 1 2  -
Sun land Refining Bakersfield, CA 9 1 0  - -
U .S.  Oi l  & Refining Long Beach, CA - 5 §  - -
Calif. Oi l  Purification Ventura, CA - - 1 5  -
Powerine Santa Fe Springs, CA 29 - - -
Lunday Thegard Oi l  Co. South Coote, CA 3 - - -
Dill ingham Barbers Pt., H I  - - - -
Getty Bakersfield, CA - - - -
Pacific Resources Portland, O R  - - - -
Pac. Res. & S.D. Gas & E lec. Carlsbad , CA - - - -
Thor I nternational Yuma, AZ - - - -
Urich Martinez, CA - - - -
All  Other Existing 1 ,323 

Total District V 2,259t 80 45 4 1 5  
Total Additions with Good o r  Average Probability 80 45 415 
Total Capacity End·of-Year Using Good or Average 
Probability Only 2,339 2,384 2,799 

Total United States 1 4,369 61 1 421 1 ,695 
Total Additions with Good or Average Probabil ity 61 1 401 1 ,075 
Total Capacity End-of-Year Using Good or Average 
Probability Only 1 4,980 1 5,381 1 6,456 

Note: Tables include only projects that add to crude distillation capacity. Downstream processing not included. 

*Rating corresponds to project l ikelihood. G - Means good probability of being built. 
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A - Means average probability of being built or active project lacking site approval .  
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P - Means poor probabi l ity of being built or data too incomplete to permit better evaluation. 

tFTZ capacity is included in totals. 

:!=stepwise expansion 30 MB/D seems firm in 1 974. Expansion in 1 976 given average probility of being built. 
§Startup of idle refinery. 
II Project l inked with SNG production. 
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Period --

1 978-1 980 

1 980-1 985 

1 985-1 990 

TABLE 23 

R EQUI R E D  GROWTH I N  U.S .  
R E F I NING CAPACITY - MEDIUM CASE 

(Million Barrels Per Day) 

Net Growth Required 

.9 

1 .2 

.6 

Projected Capacity 
End-of-Period 

1 8 .2 

1 9 .4 

20.0 

I t  a l s o  app e ar s  that in  an emer g ency a s  much a s  1 MMB/ D  o f  
pro duc t d emand r ed uc t i o n  can b e  a chi eve d b y  fe as i b l e  cons e rv at ion 
p ro g r ams . The r e fo r e , the maj o r  imp a c t  o f  any futur e emb argo  o r 
i n t e r r up t io n  wo u l d  man i f e s t  i t s e l f  a s  a s ho r tage  o f  crude s uppl i e s  
fo r b o t h  U . S .  dome s t i c  and o the r We s t e rn Hem i s phere r e f ining cent e r s  
whi ch s upp l y  the Uni te d  S t a t e s . Other  s ho r ta g e s  due t o  a cut o f f  o f  
impo r t s  from o the r a r e a s  coul d r ea s onably b e  o ff s e t  by cons e rvat i on 
mea sure s to r e duce  demand . I f  eme r gency c rude supp l i e s  co ul d b e  
o b t a i ne d ,  r em a i ning p ro duc t  s ho r ta g e s  could  l ik e l y  b e  cove r e d  b y  
us ing r e f i n ing f l ex i b i l i ty to shi f t  y i e l ds s omewhat  b e twe en p ro d ­
uc t s . W e s t  Co a s t  sho r ta g e s  could  b e  m e t  b y  shipp ing pro du c t s  from 
the C a r i b b e an and U . S .  Gul f r e f ine r i e s . 

The r e f o r e , the  f i r s t o rd e r  o f  p r i o r i t y in deve lop ing measur e s  
t o  ame l i o ra t e  e f f e c t s  o f  embargo e s  o r  i n t e r rup t i o ns i s  the deve l o p ­
men t o f  a l t e rn a t e  crud e suppl i e s  for  bo th U . S .  dome s t ic and o ther 
We s t ern Hem i sphe r e  r e f iner i e s . Whi l e  s ub s t an t i al r e f inery f l ex ib i l ­
i t y  ex i s t s  to s h i f t  y i e l d s  o f  var i o u s  p ro duc t s  to me e t  s e asonal or  
emer g ency n e e d s , the U . S .  r e f iner i e s  do  n o t  have a large  amoun t o f  
f l e x ib i l i ty w i t h  r e g a r d  t o  crude typ e . Al t e rn a t e  c rude supp l i e s  
wou l d  b e  r e qu i r e d  wh i c h  e i ther  ma tch f a i rly  c l o s e l y  o r  exceed  the 
qua l i t y  of t he i n t e r rup t ed supp l i e s . Thi s  wou ld be e s p e c i al ly im ­
por tant i f  s we e t  l i ght crudes  such a s  No r t h  A fr i c an c rud e wou ld b e  
in t e rrup t e d . P r ov i s ion o f  eme rg ency supp l i e s  o f  l i ght swe e t  cr ude , 
howeve r ,  po s e s  a p a r t icular p r o b l em b ec au s e  p ro duc t ion o f  such crude 
is qu i t e  l im i t e d  t o d ay on a wor l dwi de b a s i s  and dive r s ion o f  a sub ­
s tant i a l  po rt i o n  o f  t o d ay ' s  p ro duc t i on cou l d  we l l  r e s ul t in a ne�r ­
t e rm p r o du c t  s ho rt ag e . A po s s i b l e  s o l u t i o n  wo rthy o f  fur the r s tudy 
wou l d  be the  p r o duc t i on o f  the high qua l i ty crud e f rom NPR - 1  f o r  
s to ra g e  purpo s e s . T h i s  wou l d  not  int e r f e r e  w i t h  no rmal supp l i e s  
dur ing t h e  s to r a g e  p e r i od and , in f a c t , wou l d  p l ac e  th i s  s t orage  
supp l y  i n  a much mo r e  us e fu l  f o rm than l e aving i t  unp ro duc e d  in the 
o r i g inal  r e s ervo ir . 

6 6  



Chap t e r  Thr ee 

AVAI LABL E  ALTE RNA T I VE S  FOR RES PONSE TO FUTURE I MPORT DEN IAL 

Among the s te p s  the Comm i t t e e  cons idered  for r e sp on s e  t o  a 
fu tur e  den i a l  are : 

• Reduc t io n  o f  con s ump t io n , 

• Conve r s ion to a l t e rn a t e  fue l s , 

• Eme r g ency p r o du c t i o n , and 

• S t rateg i c  s to rag e . 

Thi s chap t e r  d i s c u s s e s  t he f i r s t  thr e e  re spons e s , s tr a t e g i c  s to rage 
i s  cove r e d  in Chap ter  Four . 

RE DUCT I ON O F  CONS UMP T I ON 

The po l i cy o f  the g o v ernment s ho ul d be to encourage the con ­
s e rva t i o n  o f  energy . Howeve r ,  even w i th cons ervat ion , a po s s i b l e  
future d en i a l  o f  3 MMB/ D wou l d  requ i r e  eme r g ency energy cu r t a i lment . 
Many o f  the cons erv a t i o n  p r o g r am s  wi l l  no t be  fu l l y  e ff e c t ive fo r 
many year s . A s t an dby up d a t e d  al lo ca t ion prog ram s ho u l d be  the 
b a s i c  m e t ho d  o f  d i s tr ibut ing ava i l ab l e  s upp l i e s  in an e q u i t ab l e  man ­
ner dur ing the emerg ency . However , s up p l ementary emergency p r o g r ams  
c an t emp o r ar i l y  r e duc e no rma l demands  and hence e a s e  the a l l o c at ion 
prob l em . 

Al though i t  i s  g ener al ly  r e c o gn i z ed that pr i c e  has  a d i r e c t  re ­
l a t i o n s hip to energy u s e , an ar t i f i c i al l y impo s e d  p r ic e  incr e a s e , 
fo r examp l e , through a l ar g e  surtax , wou ld be  regr e s s ive in n a ture . 
O t her me a s ur e s  m ight s erve t h i s  purp o s e  wi t h  l e s s  e co nom i c  and p hys ­
i ca l  d i s rup t io n . 

Tab l e  2 4  s ummar i z e s  the exp e c t e d  s av ing s tha t could  be  av ai l ­
ab l e  du r ing an emerg ency p e r i o d  through a comb i na t i o n  o f  vo lunt ary 
and mandatory u s e  cur t a i lment measure s . I t  s houl d be  p o i n t e d  out 
tha t  the s e  data are o n  an annua l i z e d  b as i s ; thu s , indi v i dual  s e c to r  
o r  pro duc t po tent i a l  coul d b e  higher o r  l ower dep end ing o n  t h e  s e a ­
s o n  i n  whi c h  a d emand m i ght o c cur . The vo l un tary me asur e s  are pr i ­
mar i l y  in t he re s i dent i a l  and commer c i al marke t s , wh i l e  manda tory 
p r o g rams wou l d  be d ir e c t e d  a t  the t r an sp o r t a t ion and the e l ec tr i c 
u t i l i ty s e c t o r s . 

I t  mu s t  b e  n o t e d  that the cons erv a t i on p o tent i a l  c i ted by the 
NP C C omm i t t e e  on Energy C o n s e rvat ion i s  b a s ed on  1 9 7 2  consum ing 
p a t t e rn s  and econom i c  cond i t i o n s  ( P a s t Trends - Cont i nu e  C a s e ) . The 
med ium c a s e  (Tab l e  1 8 , Chap te r  Two ) i s  a r e f l e c t i on of cur r en t  
(Ju l y  1 9 7 4 )  indu s try pr o j e c t i on s  o f  futur e energy s upp ly/demand b a l ­
anc e s  and inc lude s ome d e g r e e  o f  pr i ce and p o l i c y  induced  energy 
cons ervat i on . The Comm i t t e e  compared the d i ffer ence b e twe en the s e  
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Residential 

Commercial 

Electric Util itiy 

I ndustrial 

Transportation 

Total 

TABLE 24 

AVERAGE ANN UA L  DEMAND REDUCTIONS. THROUGH 
CONSERVATION AN D CURTAI LMENT MEASURES 

(Thousand Barrels Per Day Crude Oil Equivalent) 

1980 

2 1 9  

231 

1 1 5 

280 

1 50 

995 

Demand Reductions 
1985 

253 

228 

1 05 

3 1 5  

200 

1 ,101 

two c a s e s  to d e t e rm ine the degree  o f  cons e rvation re f l e c t e d  in the 
med ium c a s e  and e l iminat e d  the s e  reduc t i o n s  from fur ther co n s i de r ­
at ion . Fo r purpo s e s  o f  t h i s  repo r t , howev e r , the rema ining po ten ­
t i a l  i s  mo re s i gn i f icant than the ab s o l u t e  l eve l o f  consump t ion in 
each s ec to r . *  

Re s i dent i a l  S e c t o r  

The r e s i dent i a l  s ec t o r  a ccoun t e d  f o r  app roxima t e l y  1 2  p erc ent 
of the t o t a l  U . S .  energy consump t ion in 1 9 7 2 and cou l d  be  redu ce d  
by about 2 2 . 5  p e rc ent through s t ep s  invo lv ing l i t t l e  or n o  inve s t ­
ment o n  t he p a r t  o f  the c onsume r . T ab l e  2 5  s hows thi s t o t a l  po ­
tent i a l  s av i n g s  b r o ken down into s i x po s s ib l e  c o n s e rvation  s t eps . 

B a s e d  on the P a s t Trend s - Cont inue c a s e  p ro j e c t ions o f  energy 
demand , the s e  p o t en t i a l  s av in g s  are t r an s l a ted  into energy s av in g s  
a s  s hown in T ab l e  2 5 .  R e a l i s t i c a l l y , pub l i c r e sponse  w i l l  never 
a t t a in the fu l l  p o t e n t i a l ; r a ther it w i l l be sub s tant i a l ly l e s s . 
Tab l e  2 6  ind i c a t e s  the e ffe c t ive  comp l i an c e  for the year s 1 9 8 0  and 
1 9 8 5  that cou l d  be exp e c t ed u s ing a l ow or p e s s imi s t i c pub l ic 
r e spons e . 

* Edi t o r ' s  No t e : A mo re d e t a i l e d  ana ly s i s  o f  energy cons e rva ­
t io n  p o t ent i a l  in the Uni t ed S t a t e s  can b e  found in the repo r t  o f  
the N P C  Commi t t e e  o n  Energy Con s erva t i on , Po t e n t i a l for Ene r gy Co n ­
s er v a t i o n  in t h e  Un i t e d  S ta te s : 19? 4 -19 ? 8  ( S ep t ember 1 0 ,  1 9 7 4 ) . 
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Conservation Measure 

Reduce winter heating to 68° F 

Reduce heating to 60°F at night 

Tune-up furnace 

Reduce hot water temperature to 1 20° F 

Air conditioner thermostat setup to 78°F 

Tune-up air conditioner 

Total Potential Savings 

( MB/D Crude Oil Equivalent) 

Total Residential Market Demand* 

* Includes distributed electric generation losses. 

TABLE 25 

POTENTIAL SAVI N GS - RESI DENTIAL SECTOR 
(Trill ion BTU 's) 

Assumed Reduction 
(Percent of 1 972 

Residential Demand) 

8.2 

3.8 

5.5 

3.4 

0.8 

0.8 

22.� 

1972 

993 

463 

662 

405 

97 

97 
--

2,7 17 

( 1 ,284) 

12 ,031 

Calculated Reduction 
1980 1985 

1 ,427 1 ,709 

666 797 

952 1 ,1 39 

582 697 

1 39 1 67 

1 39 1 67 
--

3,905 4,676 

( 1 ,844) (2,209) 

17,295 20,700 



TABLE 26 

DENIAL POTENTIAL - R ES I DENTIAL SECTOR 
(Trill ion BTU's) 

1980 1985 
Additional Additional 

Total Already Remaining Compliances Total Already Remaining Compliances 
Conservation Measure Potential I n  Effect* Potential 1 0% 30% Potential In Effect* Potential 1 0% 30% 

Reduce winter heating to 68° F 1 ,427 542 885 89 267 1 ,709 649 1 ,060 106 3 1 8  

Reduce heating to 60° F at night 666 53 6 1 3  6 1  80 797 96 701 70 91 t 

-...:J I Tune-up furnace 952 76 876 88 1 1 5 1 , 1 39 1 37 1 ,002 100 1 20t 0 

Reduce hot water temperature 
to 1 20° F 582 1 69 4 1 3  41  1 23 607 239 460 46 1 38 

Air conditioner thermostat setup to 78°F 1 39 40 99 10  30 1 67 57 1 1 0 1 1  33 

Tune-up air conditioner 1 39 1 2  1 27 1 3  1 9t 1 67 22 1 45 1 4  22t 

Total 3,905 892 3,013 302 624 4,676 1 ,200 3,478 347 634 

(MB/D Crude Oil Equivalent) ( 1 ,845) (429) ( 1 ,423) ( 143) (294) (2,209) (567) ( 1 ,643) ( 1 64) (300) 

*Based on minimum compliance level (assumed to be one-half that experienced during the 1 973-1974 embargo). 

t30 percent additional compliance exceeds maximum compliance thought achievable. Potential savings have been reduced to the maximum level. 



Dur ing an eme rg ency per io d ,  when gove rnment al encour agement 
of the s e  pr o g rams wou l d  be  mo r e  empha t i c ,  an ad d i t ional 1 0  to 3 0  
p e r cent comp l i ance coul d b e  exp e c t e d .  T h i s  add i t i onal  s aving c an 
be  cons i d e r e d  to b e  e ff e c t i ve imme d i a t e l y . 

B e cau s e  o f  t ime cons i de r a t ions , o ther po s s ib l e  cons e rv a t i o n  
measure s s u c h  a s  inc r e a s ed we athe r s tr ipp ing a n d  c e i l ing insu l a t ion 
and the ins t a l l a t ion of  s to rm d o o r s  and windows , c anno t be  con s i d ­
e r e d  a s  ava i l ab l e  fo r a reduc t ion i n  re s i dent i a l  ene rgy dur ing an 
eme rg ency p e r i o d . 

Comme r c i a l  S e c t o r  

The comme rc i a l  marke t consum e d  approx ima te ly  1 1 . 2  p e rc ent o f  
the t o t a l  energy u s e d  in t h e  Un i t ed S t at e s  in 1 9 7 2  and h a s  the po ­
tent i a l  t o  r e duc e i t s  consump t ion o f  energy by about 1 9 . 1  p e rcent 
through s t e p s  invo lv ing l i t t l e  o r  no inv e s tment on the p ar t  of  the 
comme r c i a l  e s tab l i s hment s .  Tab l e  2 7  s hows t he to t a l  p o t en t i al s av ­
ing s bro ken down into s ix po s s i b l e  cons e rva t i o n  s t eps . 

B a s e d  on the P a s t Trend s - Con t inue C a s e  o f  energy demand , the s e  
p o t en t i a l s t r an s l a t e  into energy s av in g s  a s  s hown i n  Tab l e  2 7 . I t  
i s  a s sumed t h a t  the pub l ic r e s p o n s e  to  the p o t en t i a l  s av ing s no t ed 
w i l l  achieve a l ev e l  o f  3 3  p e r cent e s t imated by the NPC C omm i t t e e  
on Energy C o n s erv a t ion i n  1 9 8 0  and approx ima t e ly 4 5  p e r c en t  i n  1 9 8 5  
a s  e x t r ap o l a t e d  from t he low l e arning curve . The r emainder , o r  un ­
u s e d  p o r t ion o f  t he cons ervat io n  p o tentia l , can therefore  be  c o n ­
s id e r e d  ava i lab l e  for fur ther cur t a i lment thr ough mandated  me a s ur e s . 
T ab l e  2 8  s hows t h i s  add i t i ona l s av ing s , a s s um ing that a 1 0  t o  3 0  
p e r cent  c omp l i ance over norma l imp l emen t a t ion dur ing an emerg ency 
p e r i o d  cou l d  be exp e c t e d . 

A s  in the r e s ident i a l  marke t , there ar e many o ther cons ervat ion 
c o n s i d e r a t ions that may be ins t i tu t e d , such as weather s tr ipp ing , 
m a in t enance o r  i n su l a t ion , but  t he s ix i t em s  l i s ted o n  the s e  t ab l e s  
ar e t he one s that can b e  ins t ituted  a lmo s t  imm e d i a t e l y  dur ing an 
emergency p er i o d . 

E l e c t r i c  Ut i l i ty S e c to r  

Ther e  ar e t h r e e  me t ho d s  o f  r educ ing e l e c t r i c i ty co n s ump t ion 
dur i ng an emerg ency p e r io d , b as ed on ac t io n s  t o  be t aken d i r e c t l y  
by the u t i l i t i e s . The me t ho d s  are : man da t o ry end - u s e  r e duc t ion 
in the o rder  o f  5 t o  1 0  p er cent , 5 p e r c en t  vo l tage  r e du c t ion and 
l o ad s he dd ing . 

Some mandat o ry p r o g r am s , p ar t i cu l a r l y  tho s e  p a s s ed i n  C a l i ­
f o r n i a , have b e en s u cc e s s fu l  i n  r e duc ing e l e c tr i c i ty u s ag e . 
S ou t hern Cal i fo r n i a  E d i s o n  Comp any has exp e r ienced to dat e  a r e ­
du c t i on o f  7 . 2  percent  comp a r e d  t o  the s ame p e r i o d  l a s t  y e ar . I f  
t he n o rm a l  g rowth i s  add e d  t o  t hi s , the r ed uc t i on i s  on the o rder 
o f  1 2  p e rc en t  from the exp e c t e d  l eve l . 
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Conservation Measure 

Apartments at 68° F; commercial at 65° F 

N ight temperature 5° F less in apartments and 
1 0° F less in commercial 

Reduce lighting levels 

Air conditioner thermostat setup to 78°F 

Air cond itioners off 1 hour early 

Reduce hot water temperature to 1 20° F 

Total Potential Savings 

(MB/D Crude Oil Equivalent) 

Total Commercial Market Demand* 
* Includes distributed electric generation losses. 

TABLE 27 

POTENTIAL SAVINGS -COMMERCIAL SECTOR 
(Trill ion BTU's) 

Assumed R eduction 
(Percent of 1972 

Commercial Demand ) 

9.0 

5.7 

2 .4 

0.8 

0.7 

0.5 

1 9.1  

Calculated R eduction 
1972 1980 1985 -

1 ,084 1 ,643 2,075 

688 1 ,041 1 ,3 14  

292 438 553 

96 1 46 1 84 

86 1 28 1 6 1  

59 9 1  1 1 5 
-- --
2,305 3,487 4,402 

( 1 ,088) ( 1 ,647) (2,080) 

12,044 18,260 23,055 



TABLE 28 

DENIAL POTENTIAL - COMMERCIAL SECTOR 
(Trillion BTU's) 

1980 1985 
Additional Additional 

Total Already Remaining Compliances Total Already Remaining Compliances 
Conservation Measure Potential In Effect Potential 10% 30"/o Potential In Effect Potential 10% 30% 

Apartments at 68° F;  commercial 
at 65° F 1 ,643 542 1 ' 1 01 1 1 0 330 2,075 934 1 ' 141  1 1 4  342 

......:1 I (.N Night temperature 5° F less in apart-
ments and 1 0° F less in commercial 1 ,041 344 697 70 22 1 1 ,3 1 4  590 724 72 2 1 6  

Reduce l ighting levels 438 1 45 293 29 87 553 249 304 30 90 

Air conditioner thermostat setup to 78°F 1 46 48 98 1 0  30 1 84 83 1 01 1 0  30 

Air conditioners off 1 hour early 1 28 42 86 9 27 1 61 72 89 9 27 

Reduce hot water temperature to 
1 20° F 91 30 61  6 1 8  1 1 5 52 63 6 1 8  

-- -- --- -- -- --

Total 3,487 1 ,1 5 1  2,336 234 740 4,402 1 ,980 2.422 241 723 

(MB/D Crude Oil Equivalent) ( 1 ,647) (547) ( 1 , 1 04) ( 1 1 1 )  (350) (2,080) (935) ( 1 ,144)  ( 1 14) (342) 



T hrough t he adop t i on o f  an emer g ency ene rgy cur t a i lment p lan 
by the Lo s Ang e l e s  C i ty Coun c i l , the L o s Ang e l e s  Dep artment o f  
Wa t er and Power ha s exp e r i enced  a l o a d  r e duc t ion t o  dat e  o f  approx ­
ima t e l y  1 7  p e rc en t  b e l o w  the 1 9 7 3  c on s ump t ion l evel . I f  the norma l 
g rowth i s  a dd e d  onto  thi s  redu c t i o n , the a ctua l e ffec t s  o f  the  
p r o g r am ar e o n  the  o r d e r  of  2 3  p e r cent from the exp e c t e d  l ev e l . 

The s e  p r o g r am s , whi c h  cou l d  s e rve as  a g u i de for  the Nat i on 
a s  a who l e  i n  a future eme rgency , conta i n e d  p ena l ty provi s i on s  and 
e f fe c te d  r e duc t i ons  through the fo l l owing me a s ure s : 

• Reduc e d  s t r e e t  l i ght ing 

• P ro h i b i t e d  or d im i n i s he d  o u t do o r  adve rt i s ing and decorat ive 
l i ght ing 

• Prohi b i t e d  u s e  o f  func t i on a l  o u t do o r  bus ine s s  l i ght ing 

• Re s tr i c t ed comf o r t  he at i n g  and c o o l ing in comme r c i a l  o r  
indu s t r i a l  e s tab l i s hme n t s  when s u ch p r emi s e s  are n o t  o p en 
for  bu s in e s s  

• P ro h i b i te d  u s e  o f  e l e c tr ic i ty for o u t do o r  pub l i c  exh i b i t io n s  

• P r o hi b i t e d  indo o r  bus ine s s  l ig h t ing when the bu s ine s s  i s  
no t c ar r y ing  o n  t h e  u s ua l  and cu s t omary act iv i t i e s  

• Re s t r i c t e d  r e s i d en t i a l  u s e  t o  9 0  p ercent o f  the amoun t u s e d  
dur ing  a s p e c i f ie d  b a s e  p e r i o d  

• Re s t r ic t e d  comme r c i a l  e s t ab l i s hment s  to  8 0  p e r cent o f  a 
s pe c i f i e d  b a s e  p e r i o d  

• Re s tr i c t e d  indus t r i a l  u s e  to  9 0  pe rcent o f  a s p e c i f i e d  b as e  
p er io d . 

Other t e chn i qu e s  for  e l e ctr i c i ty r educ t i on s uch as  l ower ing 
vo l t age  5 p er c en t  and s e l ec t ive l o ad s hedding may not be p o s s i b l e  
o n  a country - w i d e  b as i s .  The e l ec t r i c  u t i l i ty indus t ry , howeve r , 
s ho u l d  have s p e c i f i c  eme r g ency p l an s  ava i l ab l e  s o  that dur ing an 
emerg ency , r e du c t i o n s  in e l e c tr i c i ty u s e o f  5 to 1 0  p er c en t  c an b e  
i n s t i tu t ed imme d i at e ly . 

O i l  and g a s  s av ing s r e s ul t ing from v o l t a g e  r e duc t io n s  o f  bo th 
5 p e r cent and 1 0  p ercent are s hown i n  Tab l e  2 9 . As s um ing aver age  
r educ t i o n  in e l ec tr i c i t y  u s age ( 7 . 5  pe r c en t) , the  o i l  s av ing s wo ul d 
b e  1 2 0  MB/ D  i n  1 9 8 0  and 1 1 0  MB/ D  i n  1 9 8 5 . G as u s e  wo u l d  a l so b e  r e ­
duc e d  i n  the amo un t s  s hown , whi c h , i f  made ava i l ab l e  to o ther mar ­
ke t s  ( a s s um ing l o g i s t ic prob l ems are m i n ima l )  cou l d a l s o  b e  cons i d ­
e r e d  a d ir e c t  o i l s av ing s . The s e  s av ing s ave r age  1 1 0  MB/ D  in 1 9 8 0 
and 1 0 0  MB/ D  i n  1 9 8 5 . 
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TAB LE 29 

POTENTIAL O I L  AND GAS SAVI N GS FROM VOLTAGE R EDUCTIONS* 

Demand 

Potential Savings 

Average Potential Savings 
(MB/D crude oil equivalent) 

*Based on assumed 5 to 1 0  percent reduction in total demands. 

(Trill ion BTU's) 

1972 

Oil  Gas 

3,073 4,106 

1980 

Oil Gas 

3,400 3,100 

1 70-340 1 55-3 1 0  

1 20 1 1 0 

1985 
Oil Gas 

3,100 2,800 

1 55-3 1 0  1 40-280 

1 1 0 1 00 



I ndu s t r i a l  S e c t o r  

T h e  indu s tr i a l  s e c to r ,  ( i . e . , i r o n  and s t e e l , a lum inum , chem ­
i c a l , p e t ro l eum , a g r i cul tur e  and fo o d  p r o c e s s ing , p ap e r  and aut omo ­
b i l e  manu fac tur ing) , con sumed abo u t  3 1  p e rcent o f  U . S .  energy in 
1 9 7 2 , of  whi c h  2 . 2  percent was p e t r o chem i ca l  f e e d s t o c k . Tab l e  3 0  
summar i z e s  the p o t en t i a l  s aving s o f  energy that cou l d  b e  achi eved 
through con s e rvat i on e ffor t s  that can be a ch i eved through the 1 9 7 4 -
1 9 7 8 p e r i o d  for  the indiv i du a l  indu s t r i e s . The percentage s av ing s 
are b a s e d  on 1 9 7 2  ene rgy consump t i on . The indu s t r i e s  that were 
s tud i e d  i n  de t a i l account for abo u t  75  p ercent of the energy co n ­
sumed by t he indu s t r i a l  s e c tor . A p e r c entage s av ing fo r the re ­
main ing indu s t r i e s  was a s s umed to b e  1 0  percent . The we i gh t e d  av ­
erage  p er centage  for  po t ent i a l  s av ing s fo r indu s t ry a s  a who l e  by 
1 9 7 8  i s  c a l cu l a t e d  to be 1 0  per cent . Th i s  p r o j e ct ion i s  ove r  and 
ab ove the r e du c t i on in energy u s ag e  tha t cou l d  hav e b e en ant i c i ­
p a t e d  i f  h i s to r i ca l  trends i n  energy u s e  e ff i ci ency had cont inue d .  

TABLE 30 

ESTIMATED CONSE RVATION POTENTIAL-I NDUSTRIAL SECTOR-1 974-1978 
( Based On 1 972 Energy Consumption) 

I ndustry 

Primary Metals (Steel , a luminum, etc.) 

Chemicals 

Petroleum R efining 

Agriculture 

Farming 
Food Processing 

Automobi le  Manufacturi ng 

Paper 

Remaining I ndustries 

Weighted Average 

Potential Savings 
Per Unit Of Output 

(Percent) 

5* 

20 

1 5  

2 
1 0  

1 0  

1 5  

1 0  

1 0  

*The 5-percent savings for primary metals i s  extrapolated from the steel and aluminum projections as these metals make up 
the primary portion of the primary metals group. 

Source: NPC, Energy Conservation in the United States: 1974- 1978 (September 1 0, 1 974). 

I t  i s  d i ff icu l t  to e s t ima t e  wha t add i t ional  demand r e duc t i ons 
could be  e f f e c t ed in the indus t r i a l  s e c t o r  dur ing a s ho r t - t e rm 
emergency s i tuat i o n . Obv i ou s l y , the po l i cy wh ich g ave p r i o r i ty in 
fue l and f e ed s t o c k  u s e  to  indu s t ry dur ing the recent emb ar go s hou ld 
b e  cont i nu e d  to p revent s e r i o u s  e conom i c  d i s rup t ions . However , i t  
ha s b e en a s s umed that i n  an emerg ency s i tua t ion an add i t i onal  re ­
duc t io n  o f  2 . 5  p e r cent coul d be  r e a l i z e d  through mandat e d  m e a s ur e s  
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such a s  a l l o ca t i o n  p r o g r ams , w i thout cau s ing a s igni f i c ant econom i c  
imp a c t  on t h e  indu s tr i a l  s ec tor . I t  i s  imp o r t an t  t o  d i s t ingu i sh ,  
i n  such a l l o ca t i on p r o g r ams , b e tween hydro carbon a s  fue l  and hydro ­
carbon u s e  a s  feed s t o ck . Curt a i lment o f  f e e d s t o c k  u s e  has s ign i f ­
i c an t  mu l t ip l i e r  e ff e c t s  o n  the economy . B a s ed on the med ium c a s e 
( Tab l e  1 8 , Chap t e r  Two ) , th i s  add i t ional s av ing  equat e s  t o  2 8 0  MB / D  

· i n  1 9 8 0  and 3 1 5  MB/ D  i n  1 9 8 5 .  

Transp o r t a t i o n  S e c t o r  

I n  a fu ture energy den i al p e r io d ,  s ome o f  t h e  p a s t  me tho d s  o f  
r e duc i ng t ranspo r t a t i on demands rap i dl y , s u ch as  impo s ing a s p e e d  
l im i t  and incr e a s ing a i rl ine l o ad fac t o r s  wi l l  no l o n g e r  be  avai l ­
ab l e  s ince the s e  are a l r e a dy in effe c t . The NP C Comm i t t e e  on Ener ­
g y  Co n s ervat i o n  ha s l i s t e d  o ther s p e c i f i c  act i o n s  for  fue l con s e r ­
va t io n  in pa s s enger  c ar s  and l ight t rucks . ( P a s s eng e r  cars  and 
t ru c k s  comp r i s e  6 8  p er cent o f  the fue l u s e d  in the t r an s p o r t a t i o n  
marke t . )  The s e  are , inc r e a s e d  ca r - po o l ing , mode r a t e d  em i s s i o n s  
and g a s o l i ne r e gu l a t i o n s , improved aut o  de s i gn , sma l l e r cars , 
chang e s  in t r av e l  charac t e r i s t i c s , and b e t t e r  veh i c l e  ma int enanc e .  
O f  t he s e , incr e a s e d  c ar - po o l ing D f fe r s  the b e s t  me tho d for vo lun ­
tar i ly r e duc ing ga s o l ine cons ump t i on dur i ng an emb ar go and wou l d  
have a m in imum econom i c  imp a ct . 

The to t a l  p o t en t i a l  from car - po o l ing cou l d  be  3 5 2  MB/ D  in 1 9 8 0  
and 4 1 1  MB/ D i n  1 9 8 5 , b a s e d  on the as s ump t i on that ha l f  o f  the aut o  
commu t e r s  can c ar - p o o l , w i t h  a n  av erage l o ad o f  thr e e  p e rsons . 
Al though s ome o f  thi s po t ent i a l  wi l l  a l r eady be  achieved due to 
h igher  g a s o l ine p r i c e s  and parking f e e s , a por t i on s ho u l d  b e  av ai l ­
ab l e  for  emergency s av i ng s . Government a l  ac t io n s  s uch as  e s t ab l i s h ­
ment o f  pr ior i ty park ing , woul d  b e  one me tho d o f  encourag ing fu l l  
pa r t i c i p a t i o n . I t  i s  a s s ume d t hat  add i t io n a l  eme rgency s av ing s 
c o u l d  be  s im i l ar t o  t ha t  b e l i ev e d  a ch i ev e d  dur ing the re cent embar ­
go , i . e . , 1 5 0  to  2 0 0 MB/ D .  

As  indi c a t e d  on Tab l e  2 4 , the reduc t io n  in demand through 
volun t ary/mandatory cur t a i lment equa l s  9 9 5  MB/ D  and 1 , 1 0 1  MB/ D  in 
1 9 8 0  and 1 9 8 5 , r e sp e c t ive l y . S ince the l eve l o f  r e duc t i on s  ach i eved 
t hrough v o l untary cur t a i lment is  a lmo s t  c omp l e t e l y  dep endent upon 
pub l i c  comp l i ance , it  is  imp er a t ive that an exten s ive pub l i c  infor ­
ma t io n  p r o g r am b e  i n i t i a t e d  a t  the t ime o f  any eme rg ency to ensure 
favo rab l e  publ i c  r e s p o n s e .  I n  the event o f  a den i a l  o f  3 MMB/ D ,  
the r e  wou l d  be  a s e r i ou s  g ap b e twe en s upp ly an d d emand wh ich cou l d  
only  b e  c l o s e d  by mo r e  i n t en s ive mandatory cur ta i lment . 

I n i t i a l l y , a manda t o ry a l l o cat ion p r o g ram , s im i l a r  to that im ­
p l emen t e d  in January 1 9 7 4 , s ho u l d  be ins t i tu t e d  by the gove rnment . 
I f  the e f f e c t ivene s s  o f  t h i s  p r o g r am i s  no t s u f f i c i ent to b r i ng 
supp ly/ demand into  b a l ance , t he re wou l d  b e  no p al at ab l e  a l t e rna t ive  
but t o  imp l ement a s y s t em o f  mand atory r a t i o n ing o f  t r anspo r t a t ion 
fu e l s . 

To avo i d  the i n e f f i c i e nc i e s  and erro r s  inherent in a p ro g r am 
qu i c k l y  dev e l o p e d  in the m id s t  o f  a c r i t i ca l  energy s ho rt age , a 
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b a s i c  r a t i on ing program s hou l d  be  deve l o p e d  now . Fur thermo re , the 
p r o g ram s ho u l d  be cont i nu a l l y  upda t e d  t o  r e f l e c t  the ene rgy s i tua ­
t io n  a s  i t  evo l v e s  s o  that when the ne e d  a r i s e s  for i t s  imp l emen ­
ta t io n , t he r e su l t s  wi l l  be  promp t and e f f e c t ive . 

CONVERS I ON TO ALTERNATE FUELS  

Dur ing an  o i l  den i a l  p e r io d , the ab i l i t y  to conve r t  qu ickly  
from o i l  t o  ano ther ava i l ab l e  fue l  cou l d  m i t i g a t e  the  po ten t i a l  
e conom i c  and s o c ia l  d i s rup t i ons c au s e d  b y  the denial . Fu e l  conver t ­
ib i l i ty ,  howev e r , wi l l  b e  almo s t  comp l e t e ly concerned w i th s ub s t i ­
tu t i o n  o f  co a l  i n  e l ec t r i c  ut i l i ty bo i l e r s . Near ly  al l the conver t ­
i b i l i ty i n  t he indus t r i al s e ctor  i s  be twe en o i l and g a s . A l t hough 
s ome a dd i t ional  g a s  may be ava i l ab l e  through cur t a i lment and a l l o ­
ca t i o n  me a s ur e s , t he l og i s t i c al prob l em s  a s s o c i ated  i n  t r an s ferr ing 
thi s exc e s s  t o  o i l  u s e r s  are exten s ive and t ime consuming . Add i ­
t io na l l y , a s  u t i l i t i e s  p l an to u s e  mo r e  c o a l  fo r genera t ion , t he 
conver s i o n  p o t en t i a l  in the future  i s  thereby r e duc e d . 

Tab l e  3 1  s hows p ro j e c t e d  e l ec t r i c  u t i l i ty gene r at ion c ap ac i ty ,  
by type , imp l i e d  in the med ium c a s e  d ev e l oped in Chap t e r  Two . 

TABLE 3 1  

E LECTR IC UTI L IT I ES I NSTALLED CAPACITY - YEAR-END 1972-1985 
(Mil l ion Ki lowatts) 

Plant Types 1 972 1978 1980 1985 

Hydro 56.2 7 1  7 3  79 

Gas Turbine/1 nternal Combustion 32.7 55 61 81  

Non-Peaking Fossil 295.0 364 377 4 1 5  

Geothermal  .4 3 4 7 

N uclear 1 5.3 76 1 1 5 248 

Total 399.6 5 1 4  569 830 

Generating Capacity ( 1 09 KWH ) 1 .747 2,385 2,683 3,587 

Generating Capacity (Tri l l ion BTU) 1 8,560 25, 1 85 28,235 36,965 

The non - p e ak ing ( b a s e l o ad )  fo s s i l  p l ant s inc luding the med ium 
c a s e  are  s hown in T ab l e  3 2 . The pro j e c t e d  l ar g e  growth in co al 
un i t s  w i l l  s ig n i f i can t ly de cr e a s e  the p o t en t i a l  for c onve r s ion to 
coal i n  the future and the conve r t ib i l i ty of curren t l y  i n - p l ace  
o i l  and  gas  fue l e d p l an t s  is  l im i t e d . 

T ab l e  3 3  s hows e l ec tr i c  ut i l i ty fue l c apab i l i ty by fue l typ e 
v er s u s  t he fue l  u s e d  i n  1 9 7 2 . I t  app ea r s  tha t the max imum amount 
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Fuels 

Oi l  

Coal 

Gas 

Total 

TABLE 32 

E LECTR I C  UTI LITI ES I NSTALLED CAPACITY - FOSSI L FUELS* 
(Mil l ion Kilowatts) 

1 972 1978 1980 

54 67 64 

1 65 235 254 

76 62 59 

295 364 377 

*Excluding peak generation facil ities. 

TABLE 33 

ELECTR I C  UTI LITY FUEL CONVERSION CAPABI LITY - 1972 

(Million Kilowatts) 

Capacity by Capacity by F uel Capability 
Fuel Used Coal Coal/Oil Coal/Gas Coal/Oil/Gas Oil Oil/Gas 

Coal 1 28 5 1 8  6 

O i l 1 3  0 23 1 8  

Gas 2 30 

Total 1 28 18  20 7 23 48 

*Totals do not agree with Table 32 due to incomplete reporting by fuel capability. 

1985 

61 

299 

55 

415 

Gas Total* 

1 57 

54 

47 80 

47 291 

o f  o i l  to c o a l  conve r s ion cou l d  be  1 3  x 1 0 6  k i lowa t t s , and from 
g a s  to co al , 3 x 1 D 6  k i l owat t s . Thi s  i s  app roxima t e ly 38 0 MB/ D .  

Dur ing the l a s t  eme r g ency p e r i o d , i t  was e s t im a t e d  that approx ­
ima t e ly 2 5 0  MB / D  c ou l d  be  c o nve r t e d  from o i l  and g a s  to  c o a l  wi thin 
a 9 0  day p e r io d .  Actual  conve r t ib i l i ty through Mar ch 1 9 7 4 was ap ­
p r o x im a t e l y  6 0  MB/ D ,  whi c h  i s  about 2 . 5  x 1 0 6 k i lowa t t s  o f  ins t a l l e d  
capac i ty . The unava i l ab i l i t y  o f  co a l  s upp l i e s  o f  p ro p e r  qua l i ty 
charac t e r i s t ic s  and the inab i l i ty to o b t a in a i r  qua l i ty varian c e s  
we r e  t h e  pr inc i p a l  r e a s on s  fo r l ower conve r s i o n  ra t e s . An ana l y s i s  
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o f  c o a l  conver t ib i l i ty  by  PAD D i s tr i c t s  ( Tab l e  3 4 )  ind i c a t e s  a max i -
mum future p o t en t i a l  c onve r t ib i l i ty o f  1 5 . 6  X 1 0 6 k i l owat t s . 

TAB L E  34 

COA L CON V E R T I B I LITY - 1 972 
(Mi l l ion Ki lowatts) 

Coal 

PAD Only Total Coal Actual Coal Potential 

Districts Coal/Oil Coal/Gas Coal/Oil/Gas Total 1972 Possible 1972 R emaining 

1 5 .5 .2 4.3 20.0 48 .4 68 .4 54 1 4.4 

I I  2 .6 1 6. 1  1 .8 20.5 7 1 .5 9 1 .5 92 

I l l  .3 .3  1 1  .7  1 2 .0 1 2  

IV 1 .7 .5 2 .2  2 .8 5.0 5 

v .2 1 . 6 1 .8 1 .4 3.2 2 1 .2 

Total 18.3 19.9 6.6 44.8 1 35.8 180.6 165 1 5.6 

The  r e c en t l y  p a s s e d  Ene r gy Sup p l y  and Env i ronment a l  Ac t o f  
1 9 7 4  ( HR 1 4 3 6 8 ) , wh ich  was s i gned i n t o  l aw on June 2 2 , 1 9 7 4 ,  s houl d 
hav e s i gn i f i c ant b e ar ing on  the amount o f  c o a l  be ing burned  in ut i l ­
i t i e s  through 1 9 8 0 .  Th i s  Ac t g iv e s  the Federal  Energy Admi n i s t ra ­
t i on powe r to requ i r e  power p l an t s  and o t h e r  maj o r  u s e r s  burn ing 
o i l  or g a s  to s w i t c h  to c o a l . The s e  conve rs ions ar e to be l im i t ed 
to the extent  po s s i b l e wi t h i n  p r imary a i r  qua l i t y  s t an da rds of the 
Cl ean Air Ac t . The Act  au thor i z e s  t emp or ary s u s p ens ion  o f  a i r 
qu al i t y r e s t r i c t i ons  on  coal  burn ing and r e qu i r e s  the E PA under  
c e r t a in c ond i t i o n s  to g rant exemp t i on from S t a t e Second ary S t andard 
Imp l ement at ion  P l an Re gul at i o n s  t o  tho s e  who conv e r t  to  c o a l . The 
l aw al s o  g ive s the FEA power to a l l o ca t e  l ow - sul fur f� e l s . 

The  sub s e c t i o n s  de al ing w i t h  c o a l  c o nve rs ion  and al l o ca t i o n 
requ i r e  the FEA to p ro h i b i t  any powe r p l ant  an d empower the FEA to 
pro h i b i t  any o t her maj o r  fue l u s e r  from burn ing natural g a s  or  
p e t r o l eum p r o du c t s .  The s e  p rov i s i ons  app ly  if  the FEA d e t e rm i ne s 
that ( 1 )  a s  o f  July 1 9 7 4 the fa c i l i t i e s  had the capab i l i t y  and the 
n e ce s s ary equ i pment to burn c o a l , ( 2 )  burn ing coal is p r a ct i c a l  
and c on s i s t e n t  w i t h  t h e  purp o s e s  o f  t h e  Act , ( 3 ) co a l  i s  av a i l a b l e  
and ( 4 )  the powe r s up p l y  for the a r e a  s e rv i c e d  by the p l ant wi l l  
no t b e  imp a i red  b y  t h e  P ro h i b i t i on  O rder . 

The FEA i s  a l s o autho r i z e d to requ i r e new powe r  pl ant s  to be 
bu i l t to u s e  c o a l  a s  the p r imary energy s o ur c e  if the FEA de t e rm i ne s 
that ( 1 )  u s ing coal wi l l  no t imp a i r  s e rv i c e an d ( 2 )  a r e l i a b l e 
s o u r c e  o f  c o a l  i s  exp e c t e d  t o  b e  ava i l ab l e . 
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The FEA c an a l s o  s us p end any s t at i on ary s ource fue l o r  emi s s i on 
l imi t at i on des crib e d  i n  the C l e an Air  Act . Th i s  may b e  extende d  t o  
J anuary 1 ,  1 9 7 9 , i f  the FEA finds that ( 1 )  the s ource w i l l  n o t  b e  
ab l e  t o  b urn avai l ab l e  c o a l  w i thout a comp l i ance date extens i on , ( 2 )  
the s ource w i l l  b e  ab l e  t o  comp l y  through out the p e r i o d  o f  the com­
p l i ance  date extens i on w i th al l app l i c ab l e p ri mary s t andard condi ­
t i ons , and ( 3 ) the s ource h as s ub mi t t e d  a p l an t o  the E PA s e t t ing 
forth me ans for comp l i ance  b y  De cemb e r  3 1 , 1 9 7 9 , w i th the mo s t  s t ri n ­
g e n t  admi s s i on requi rement o f  t h e  C l e an Ai r A c t  I mp l emen t at i on P l an 
app l i c ab l e t o  the p l ant . 

T o  qua l i fy ,  the  p l ant  mus t p rovi de for e i ther ( 1 )  the acqu i ­
s i t i on o f  l ong - t e rm con t r a c t s  for l ow - s u l fur c oa l , o r  ( 2 )  the acqui ­
s i t i on o f  l ong - t e rm contracts  for  h i gh - s u l fur c o a l  p lus the acqu i s i ­
t i on o f  c ont r a c t s  for emi s s i on redu c t i on dev i c e s whi ch wi l l  enab l e  
t h e  p l an t t o  ach i eve t h e  requi red  a i r  qua l i ty wh i l e burn ing the 
co a l . 

Under  thi s l aw ,  a s  o f  June 1 9 7 4 , 4 2  uni t s  and 2 3  p l an t s  are  
in  l ine for  c onver s io n  to c o al ( s ee Tab l e  3 5 ) . S ome o f  the s e  con ­
ve r s i o n s  w i l l  take from 6 mo nths to 3 ye ars . Thus , the future po ­
t en t i al o f  PAD Di s t r ic t  I w i l l  be redu c e d  from 1 4 . 4  x 1 0 6  k i l owat t s  
( Tab l e  3 4 )  to  3 . 7  x 1 0 6  k i l owa t t s  ( 8 7 MB/ D) b y  the o r de r  t o  conve r t  
the s e  p l an t s .  The po t ent i a l  for  PAD D i s t r i c t  V rema ins  1 . 2  x 1 0 6  
k i l o wa t t s  ( 2 5 MB/ D) . Under  the p r e s ent cond i t i ons , the re wi l l  be 
l i t t l e  or no future o i l / g a s  to coal conve r t ib i l i ty after  the fo l l ow ­
i n g  conve r s i on s  a r e  c omp l e te d . 

Status 

Ordered I mmediately 

Precipitator Needs to Be Checked 

TABLE 35 

F I RST G ROUP OF UTI LITIES 
OR D E R E D  TO CONVERT TO COAL* 

N o. of Plants No. of Units 

3 5 

5 1 1  

Precipitators to Be Upgraded/I nstal led 8 1 5  

S02 R emoval Device Required 7 1 1  

Total 23 42 

Oil  Savings 
MW (MB/D) 

2 , 190 55 

3.420 85 

1 ,635 48 

2.480 73 

9,725 261 

*Ordered by Federal Energy Administration as of June 18, 1974. Util ities affected are al l  located in PAD District I .  

Re f in e ry Y i e l d  Var i a t i ons 

Re f i ne ry y i e l d  var i a t i ons can p ro v i d e  f l ex ib i l i ty in the p r o d ­
u c t  mi x .  When a n  eme rg ency s i tuat i on den i e s  t h e  Un i te d  S t a t e s  a 
c e r t a i n  p r o duct that i s  norma l ly imp o r t e d , dome s t i c  r e f ine r i e s  can 
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p a r t ly o f f s e t  the e ff e c t  by incre a s i ng p ro duc t i on o f  tha t p ro duc t , 
and , o f  cours e , decre a s ing p r o duc t i o n  o f  o the r p ro duct s . D i re c t i on ­
a l l y  the r e s ul t wou l d  b e  to  s p r e ad the s ho r t age , i n s o far a s  consum ­
e r s  are  conce rne d ,  propo r ti o na t e ly among al l p ro duc t s . 

I f  an imp o r t  deni al i s  c rude o i l  o r  includes a l l  pro du c t s  no r ­
mal ly  impo r te d ,  and i f  we accept the p rem i s e  tha t  indu s t r i a l  needs 
s ho u l d b e  f i l l e d  a t  the expens e of s upp ly of mo tor g as o l i ne for  
p r iv a t e  cars , the  pro duct f l ex i b i l i ty of  re f ine r i e s  s ho u l d  b e  di ­
re c t e d  t owar d increas ing the s upply o f  he avy fuel o i l  and d i s t i l l at e  
fue l o i l  and r e du c i n g  the s upply o f  mo to r gas o l ine . The ab i l i ty to 
vary pro duc t io n  among the end - p ro duc t s  was the s ub j e c t  of a s urvey 
o f  U . S .  r e f ine r i e s  conduc te d by the NP C s t aff in 1 9 7 3 wh ich a s ked 
r e s ponden t s  to  i nd i cate  the range i n  y i e l ds po s s ib l e  in 1 9 7 8  b as e d  
o n  p ro j e c te d  operab l e  c ap ac i ty . The re s u l t s  are indi c a t e d  in 
Tab l e  3 6 . I f  requir e d , add i t ional  he avy fue l o i l  co ul d b e  pro duc e d , 
p r i n c i p a l ly  a t  the expense  o f  m i dd l e d i s t i l l a t e s . Exp e r i ence in ­
d i c a t e s that a y i e l d  change o f  app roxima t e l y  2 . 5  p e r c en t age po i n t s  
i s  f e a s i b l e . Th i s  wou l d  b e  e q u a l  t o  about 3 7 6  MB/ D .  

TABLE 36 

RANGE I N  EN D-PRODUCT YIELDS 

End-Products 

Gaso l ine 

Normal Yield in Gasoline Season 

Minimum Yield in Heating Oi l  Season 

Middle D isti l lates 

Normal Yield in Heating Oi l  Season 

M inimum Y ield in Gaso li ne Season 

Yield 

48.3% t 
42 .4% � 

29.8% t 
26.2% � 

Spread Volume* 

5.9% 888 MB/D 

3.6% 541 MB/D 

* Based on projected throughput of 1 5,053 MB/0. Using the projected 1 978 throughput of 1 7,376 MB/D in Table 22, 
these volumes would be 1 ,025 MB/D for gasoline and 626 MB/D for middle distil lates. 

Whi l e  s ub s t ant i al re finery f l e x ib i l i ty ex i s t s to  s h i f t  y i e l d s  
o f  v a r i o u s  p r o duc t s  to  me e t  s e a s o nal  o r  eme rgency n e e d s , t h e  U . S .  
r e f i ne r i e s  do no t have a l arge amount o f  f l ex ib i l i ty wi th regard 
to crude type . Al tern a t e  crude s upp l i e s  woul d be  requ i r e d  wh ich 
e i ther  m a t ch f a i rly c l o s e l y  or exc e e d  the qua l i ty of the i n t e rrup t e d  
s uppl i e s . Thi s  wo ul d b e  e spe c i a l ly impor t ant i f  swe e t l i ght crude s 
s uch a s  No r th Afr i c an crude wou l d b e  i n t e rrup te d .  P rov i s ion  o f  
eme rge n cy s upp l i e s  o f  s we e t  l i g h t  crude , howeve r ,  po s e s  a p a r t i c u ­
l a r  prob l em b e c au s e  pro duc t i on o f  s u c h  c rude i s  qu i te l im i t e d  to day 
on a wor l dw i de has i s  and d i ve r s i o n  o f  a s ub s t an t i a l  p o r t i o n  o f  to ­
d ay ' s  p r o duc t io n  could  we l l  r e s ul t in nea r - t e rm produc t s ho r t age s . 
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EMERGENCY O I L  AND GAS PRO DUCT I ON 

There are  c e r t a i n  o i l  and g a s  f i e l ds i n  the Un i t e d  S t at e s  tha t 
coul d p r o duce a t  h i gher  than normal  rate s dur ing an eme rg ency . Thi s 
s e c t i o n  wi l l  d i s cus s how s uch po t en t i al p ro du c t ion might be  u t i l i ze d  
t o  o ff s e t  a n  impo r t  inte rrup ti o n . 

Eme rg ency O i l  P r o duc t ion 

I ncre a s ing U . S .  ene rgy demand and e f fo r t s  by dome s t i c  o i l  and 
g a s  comp an i e s  to max im i z e  energy s upp l i e s  have r e s u l t e d  in a s i tua ­
t i o n  whe re the p r ivate s e c to r  ma intains  no s hu t - in produc i b l e  re ­
s e rv e s  ( ex ce p t  fo r f i e l ds s uch a s  P rudho e Bay which canno t be  pro ­
duc e d  due to l ack o f  fac i l i t i e s ) . The r e fo r e , p o t e n t i a l  eme rg ency 
pro duc t i o n  from t h i s  s o urc e  mu s t  be  ob t a i n e d  by produc ing in  exce s s  
o f  max imum e f f i c i en t  r a t e  (MER) . *  

Mo s t  o i l  p r o duc ing s ta t e s  have a regul a t o ry ag ency that i s  re ­
sp o n s i b l e  fo r enfo r c i ng the s t a te ' s  o i l  and g a s  con s e rv a t ion rul e s  
and r e gu l a t ions . Al though s uch regu l a t i o n s  t ake var ious  fo rm s , they 
are b as i c a l ly de s i gned  to p revent phys i ca l  wa s t e  o f  o i l  and g a s  and 
to pro t e c t  the c o r r e l a t ive r i gh t s  o f  mine r al owne r s . ( By de f in i ­
t ion , wa s te include s p r o duc t io n  in  exce s s  o f  r e a s on ab l e  marke t de ­
mand o r  the c ap a c i ty o f  f ac i l i t i e s  t o  handl e pro du c t i o n  e ff i c ient ­
l y . )  I n  the c a s e  o f  o f f s ho re f i e l ds l o c a t e d  beyond s ta t e  j ur i s d i c ­
t io n , s im i l ar r e s p on s i b i l i t i e s  are  di s charg e d  by the U . S .  Geo l o g i ­
c a l  Survey ( US GS ) . The ME R o f  mo s t  maj o r  o i l  f i e l ds and r e s e rvo i rs 
i s  b a s e d  on techn i c a l  d a t a  and d e t a i l ed r e s e rvo i r  s tud i e s  pro v i de d  
to such fede r a l  and s t a t e  agen c i e s  by indu s t ry and o the r expe r t  
s o ur c e s .  

As  s hown on F ig ur e  6 ,  dome s t i c  crude and conden s a te produ c t i o n  
incre a s e d  rap i d l y  dur ing t he l at e  1 9 6 0 ' s ,  p e a ke d  in 1 9 7 0  a n d  h a s  
s inc e de c l ined . P r i o r  to 1 9 7 2 , regul atory ag enc i e s  in Texas and 
Lou i s i ana , the o n l y  s t a t e s  w i t h  s i g n i f i cant s p a re pro duc ing c apac ­
i t y , l im i t e d  o i l  p r o duc t io n  t o  l e s s  t han ME R b e c au s e  marke t demand 
wou l d  no t s uppo r t  add i t i on a l  s uppl i e s . H oweve r ,  as demand in ­
c r e a s e d ,  the s e  a g e nc i e s  p e rm i t t ed dome s t i c  p r o duc t ion t o  inc r e a s e  
to  f i l l the g a p  be twe en s upp l y  and demand . T h i s u s e d  up mo s t  o f  
the ava i l ab l e  s p a r e  p r o duc ing c apac i ty .  S ince m id - 1 9 7 2 , virtua l ly 
a l l  U . S .  f i e l ds have produced cont inuou s l y  a t  1 0 0  p e rc ent o f  MER . 
Thi s s i tu a t i o n  wi l l  cont inue in  the future a s  dome s t i c  supp l i e s  
rema in t ig ht and the Uni t e d  S ta t e s  s ee k s  t o  move toward energy s e l f ­
suff i c i ency . 

P r i va t e l y  own e d  U . S .  o i l f i e l d s  have no s p ar e  pro duc ing capac ­
i ty unl e s s  e s tab l i s he d  MER ' s  are exc e e de d . Al though the e s tab l i s he d 
ME R ' s  o f  maj o r  o i l  r e s e rvo i r s  repr e s ent t he max imum r at e  o f  produc ­
t i o n  tha t  can be  s u s t a ined  over a l ong p e r i o d  o f  t ime , i t  i s  p o s s i ­
b l e  to  exceed  the ME R in  c e r t a i n  h i g h - qua l i ty o i l  re s e rvo i r s  fo r a 

*Edi t o r ' s  No t e : ME R i s  de f ine d as the  h i ghe s t  r a t e  of  p r o duc ­
t i on t h a t  c an b e  s u s t a ine d ove r a l ong  p e r i od o f  t ime wi thout re s ­
e rvo i r  damage  an d s i gn i fi cant l o s s  o f  u l t imat e  o i l  and g a s  r e covery . 
Produc t i on i n  e x c e s s  o f  ME R for s u s t a ine d p e r� o ds may re s u l t  i n  b o th 
l o s s  o f  re c ove ry and p remature l o s s o f  p ro ducing  cap a c i ty . 
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F i gure 6 .  Dome s t i c  Crude and L e a s e  C onden s ate P ro duc t i on . 

/ 

1 980 

p e r i o d  o f  up to 6 months w i t h  m i nimum r i s k o f  r e s e rvo i r  damag e o r  
s ig n i f i cant l o s s  o f  u l t ima t e  r e c overy . S uch po tent i a l  emerg ency 
o i l  p r o duc t io n  capac i t y  ex i s t s pr imar i l y  i n  a few l ar g e  Texa s 
f i e l d s . As s hown on Tab l e  3 7 , an e s t imate has  b e en made o f  the 
vo l ume o f  emerg ency p r o duc t io n  tha t cou l d  be o b t ained from curren t ­
l y  p r o du c ing f i e l d s  in 1 9 74 and 1 9 7 8 , b as e d  on b o t h  r e s ervo i r  and 
fac i l i ty l im i t a t ions . The e s t ima te o f  emerg ency produ c t ion ava i l ­
ab l e  f rom the "Al l Othe r s " c a t e go ry ( s e e  T ab l e  3 7 )  i s  b as e d o n  data 
pub l i s hed by the Amer i c an Pe t ro l eum I n s t i tute  (AP I ) .  F i e l d  c ap ac ­
i t y  data have b e en adj u s t e d  to " De l iverab l e  Capac i ty "  to account 
for fac i l i t y  l im i t at ions be twe en the f i e l d s  and r e f ine r i e s . *  

* Edi to r ' s  No t e : The d i s t inc t io n  be twe en spare we l lhead pro ­
duc ing c ap ac i ty and the c ap a c i ty del iverab l e  to re f ine r i e s  mu s t  be 
r e c o g n i z e d .  Fo r examp l e , the AP I e s t imate of s p are o i l  produc ing 
c apac i ty do e s  no t cons i de r  fac i l i ty b o t t l enecks  beyond the f i e l d  
(maj o r  t runkl ine s , e t c . ) ,  a s s ume s that conf l i c t i ng l e g a l  and equi ty  
p ro b l em s  tha t ar i s e  b e tween the p r ivate  owne r s  o f  a f i e l d  as  a re ­
s u l t o f  incre a s ing produ c t i o n  cou l d  be  s at i s fa c t o r i l y  r e so l v e d  and 
sugg e s t s  that subs t an t i a l  g a s  f l a r ing  would be p e rm i t ted . I n  ac tual 
p r ac t i c e , t he s e  f a c t o r s  wi l l  a l l  act to  s i gn i f i ca n t l y  reduce the 
v o l ume o f  incr e a s e d p rodu c t i on that c an ac tua l l y  be de l ivered to 
r e f ine r i e s  dur ing an emerg ency . 
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TABLE 37 

TEMPORARY EMERGEN CY O I L  PRODUCTI ON F ROM PRIVATE LY OWNED F I E LDS* 
(Thousand Barrels Per Day) 

Maximum Average Average 
Current F ield 1974 E mergency Capacityt 1978 E mergency Capacityt 

Field Production Capacity F ield Deliverable to Refineries F ield Deliverable to Refineries 
-- -

East Texas 200 4 1 0  1 30 50 1 30 50 

Yates 50 150 75 55 75 55 

West Hastings 70 1 20 50 35 0 0 

Tom O'Conner 70 1 30 60 32 0 0 

Other Major F ields - - 1 00 50 0 0 

All Others - - 1 00 50 0 0 

-- -

Total E mergency Capacity - - 515 272 205 1 05 

*Detailed information by field is provided in Appendix C. 

t 1 a0 day average production above "current production" from start of emergency. Considers time required to debottleneck facilities. 



As i nd i c a te d , 1 9 7 4  maj o r  f i e l d  p r o du c t ion might  be  incr e a s e d  
by 5 1 5 MB/ D ;  however , be c au s e  o f  fac i l i ty l im i t a t ions , the max imum 
c ap a c i ty de l i v e r ab l e  to r e f in e ri e s  woul d average  only 2 7 2  MB/ D  fo r 
an eme rg ency o f  1 8 0  days . Such d e l iverabl e  vo l ume s a s sume some 
truck ing to  byp a s s  p ip e l ine  bo t tl enecks whe r e  f e a s �bl e . The emer ­
g ency p ro du c t i o n  avai l a b l e  in  1 9 7 8  i s  somewha t lower b e c au s e  pro ­
duc ing  capac i ty wi l l  d e c l ine a s  maj o r f i e l d  res e rv e - to -pro du c t ion 
r a t i o  ( R/ P )  d e c l ine . In f ac t , it  app e ar s  tha t a l l  currently p ro ­
duc i ng f i e l d s  except E a s t  Texas and Y a t e s  wi l l  be  pro duc ing a t  
capac i t y  b y  1 9 7 8 . 

A s s um i ng that no maj o r  p r e � inve s tment s are  made fo r s t andby 
p roduc t io n  or p ip e l ine f a c i l i t i e s , max imum add i t ional  f i e l d  p r o du c ­
t i o n  wou l d  ave r a g e  only 2 0 5  MB/ D  dur ing 1 9 7 8 . However ,  the p r o duc ­
t i o n  de l iverab l e  to  r e f ine r i e s  wou l d  b e  l im i t e d  by  fac il i t i e s  to 
only 1 0 5  MB/ D  for an eme r g en cy of 1 8 0  days . Produc t ion dec l ine  
from n e a rby f i e l ds m i g ht r e s ul t in  s ome inc r e a s e  in future t runk ­
l in e  c apa c i ty .  I n  add i t io n , f i e l d s  ye t to  b e  d i s covere d m ight p ro ­
v i d e  a dd i t ional  c apac i ty to p r o duce  i n  exc e s s  o f  ME R  dur ing an 
eme r g en cy . Even s o , the amount o f  eme rgency o i l  p r o duc t i o n  ava i l ­
abl e  w i l l  b e  sma l l  r e l a t ive t o  the l evel o f  o i l  impo r t s . 

At t a i nment o f  the eme r g ency capa c i t i e s  ind i ca t e d  r e qui r e s  tha t 
a dd i t ional f ac i l i t ie s  be  pl a c e d  in  ope r a t io n  s ho r t l y  a f t e r  an eme r ­
g e n cy i s  de c l ar e d . T h i s  includes  debo t t l enecking o f  o i l t r e a t ing 
and s ep a r a t i o n  equipment , o i l and gas g a ther ing sys t ems  and s al t ­
wa t e r  d i spo s a l  f a ci l i t i e s , and , the ins t al l a t ion o f  t empo r ary com ­
p re s s i o n  f ac i l i t ie s  to minim i z e  g a s  f l a r ing . The p e t ro l eum indus t ry 
s ho u l d  b e  abl e t o  prov i de s uch t empo r a ry fac i l i t i e s  w i t h  minimum 
d e l ay i f  g iven proper  autho ri z a t ion to p r o duc e a t  the hi gher r a t e s  
dur ing  an eme r g ency . 

The amoun t o f  eme r g ency pro du c t io n  d e l ive rab l e i n  1 9 7 8  coul d 
b e  i nc r e a s e d  to a max imum o f  3 1 0  MB/ D  by s ub s t an t i a l  p r e - inv e s tment 
i n  l ong e r  l e ad t ime s tandby p ro duc t io n  and p ip e l ine f ac i l i t i e s . 
T he s e  include g a s  pro c e s s ing fac i l i t i e s  fo r the E a s t Texas and Y a t e s  
f i e l ds and exp an s ion o f  t h e  E a s t T e x a s  f i e l d  s a l twa t e r  d i sp o s a l  
sys t em and o f  p ip e l ine capac i ty  from t h e  E as t  Texas a n d  Yat e s  f i e l ds . 
Thi s could  c o s t  over $ 3 0 m i l l i o n . I n s t a l l a t ion o f  such f ac i l i t i e s  
i s  unl ike l y  b e c au s e  the r e  i s  l i tt l e  e conom i c  ince n t iv e  fo r individ ­
ual  op e r ato r s  t o  p rov ide  maj o r  f ac i l i ty expans ions tha t wou l d  b e  
u s e d  o n l y  dur ing an eme r g ency o f  inde f in i te t im ing and dur at ion . 

The eme r gency capac i ty e s t ima t e s  provided  in  thi s repo r t  p rob ­
abl y  rep r e s en t  an o p t im i s t i c  a s s e s smen t o f  wha t  c an b e  ac comp l i she d . 
N umerous l e g a l  and a dm in i s t r a t ive o b s t a c l e s  woul d have to be  o ve r ­
come be fo re s uc h  p o t e n t i a l  pro duc t i o n  coul d b e  r e al i z e d .  The MER ' s  
o f  t he s ub j e c t  Texas f i e l d s  have b e e n  e s t ab l i s he d by the Texas 
Ra i l ro a d  Comm i s s ion and approval of tha t  bo dy wi l l  be r e qu i r e d  to 
exc e e d  them . I n  addi t ion , ther e  a r e  di fferences  o f  opinion  con ­
c e rning the e s tabl i shed  ME R and a l l owabl e  al l o c a t i o n  p r o c e dure in  
c e r t a in f i e l ds . I n  some c a s e s , l i t ig a t io n  is  in  p ro g r e s s  to s e t t l e  
the s e  d if f e renc e s . Thu s , cons i de rabl e controve r s y  m i g h t  r e sul t 
from incre a s ing p r o duc t i o n  above the current  ME R in  s uch f i e l ds . 
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I t  mus t  a l s o  b e  r e c ogni z e d  tha t  mo s t  o f  t he s e  maj o r  f i e l d s  are  
no t uni t i z ed and t ha t  the o p e r at o r s  and roya l ty own e r s  s hare only  
in produc t io n  from the ir  own prop e r t i e s . Higher eme r g ency r a t e s  
coul d ,  o f  cour s e , b e  o b ta ined by p e rm i t t ing  a l l  we l l s  in a f i e l d  t o  
inc r e a s e  p roduc t io n . Howeve r ,  s ome we l l s  and p ro p e r t i e s  w i l l  be  
incapa b l e  of  p r o du c ing a t  higher  ra t e s . Thus , i t  is  po s s ib l e  tha t 
l i t ig a t i o n  might  r e s u l t  due t o  chang e s  in int r a f i e ld e qui t i e s  r e ­
sul t ing from a p e r io d  o f  eme rgency produc t i o n . Al s o , a t t a inment 
o f  e s t ima t ed  eme r g ency ra t e s  in s ome f i e lds  m ig ht r e qu i r e  r e l ax a ­
t i o n  o f  env ironment a l  and cons ervat ion regu l a t ions  tha t contro l g a s  
f l a r ing and di spo s al o f  p ro du ced s al twa t e r . 

On b al an c e , the vo lume o f  t emp o r ary emer gency o i l  p ro du c t io n  
ava i l ab l e  from currently  p ro du c ing p r iv a t e  f i e l ds i s  qu i t e  sma l l  
compared  t o  the po tent ial s i z e o f  a n  imp o r t  int e r rup t io n . T h i s  
c ap a c i t y  can be exp e c t e d  t o  dec l ine to a neg l ig ib l e  vo lume b y  the 
e a r l y  1 9 8 0 ' s .  The r e  are a numbe r  o f  l e g al and r e gul ato r y  con ­
s tr a i n t s  t o  the e ff e c t ive u t i l i z at io n  o f  s uch c ap ac i t y . However , 
de s p i t e  t he s e  p r ob l em s , s uch s ho r t - t e rm emer g ency produ c t ion could 
prov ide v aluab l e  p r o t e c t io n  dur ing the r ema inder of  thi s decade and 
should b e  made ava i l ab l e  i f  p r a c t icab l e . T h i s  wi l l  require t ha t  
s ta t e  and fede ra l r e gul atory agenc i e s  coope r a t e  i n  deve l op ing ac ­
cep t ab l e  p r e cedu r e s  t ha t  wi l l  p ermi t  s uc h  eme rgency pro duc t i o n . 

P ro duc t i o n  from Naval P e t r o l eum Re s erve s  

B e twe en 1 9 1 2  and 1 9 2 4 , Ex ecu t ive  O rder s e s t ab l i s hed four Naval 
Pe t ro l eum Re s erve s  ( NP R) . The s t at ed p urp o s e  o f  t he s e  r e s erve s i s  
t o  main t a in p e t r o l eum r e s our ce s in a s t andby p ro du c t io n  s tatus  un ­
t i l  needed for  na t ion a l  defen s e . As  shown o n  F igure 7 ,  NPR- 1 and 
NPR- 2 ar e l o c a t e d  we s t  o f  Bake r s f ie l d ,  Ca l i fornia , NPR- 3 i s  l o ca t e d  
no r thea s t  o f  C a s p e r , Wyoming , and NPR- 4 i s  l o c a t e d  o n  the Nor t h  
S l o p e  o f  A l a s ka . I n  genera l ,  N aval P e t ro l eum Re s e rve s  canno t b e  
produced unl e s s  Cl ) t h e  S e c r e t ary o f  t h e  Navy and the P r e.s ident o f  
t h e  Un i t ed S t a t e s  f ind that produc t ion i s  n e c e s s ary f o r  nat ional 
de fen s e  and ( 2 ) s uc h  p r o du c t ion is  autho r i z e d  by a j o in t  r e s o lu t ion 
o f  the U . S .  Congre s s . 

An O c t o b e r  1 9 7 2  r ep o r t  t o  the C ongr e s s  b y  the Comp tr o l l e r  Gen­
eral of the Uni t e d  S t at e s  ( Capab i l i ty of t h e  Nava l Pe tro l e um and 
Oi l Sha l e  R e s e rv e s  t o  Me e t  Eme rge nc y  Oi l Ne e ds )  s ta t ed that NPR- 1 
(E l k  H i l l s ) had r emaining p roven r e coverab l e  o i l  r e s e rv e s  o f  1 , 0 2 2  
MMB and that 8 0  p er c ent o f  NPR- 1 r e s erve s were  government owned . 
Subs equent s ta t emen t s  s u g g e s t that r emain ing r e s erv e s  may b e  as 
high as  1 , 3 6 3  MMB . I t  is a l s o  p o s s ib l e  that future exp l o r a t o ry 
dr i l l ing m i gh t  incr e a s e p roven r e s erve s . 

NPR- 1 p re s en t l y  produc e s  at a r a t e  o f  about 4 MB/ D .  I t s  max ­
imum h i s t o r i c al p r o duc ing r at e  was  abou t  6 2  MB/ D  for  a s ho rt t ime 
dur ing Wo r l d  War I I . I n  1 9 6 7 ,  t he S e cr e t a ry o f  the N avy e s t ab l i shed 
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an o p e r a t ional  r e ad ine s s  requi rement fo r NPR - 1 . Th i s  s t ipu l a t e d  
t h a t  a n  o i l  produc t ion r a t e  o f  1 6 0  MB/ D  be  a ch i evab l e  wi thin 6 0  
days a f t er pa s s ag e  o f  a j o in t  r e s o lut i o n  b y  Cong re s s  autho r i z ing 
p r o duc t i on for nat i ona l d e fens e ,  and tha t  such average  rate be  s u s ­
t a inab l e for 5 yea r s . Te s t imo ny b e f o r e  Cong re s s  du r ing De cemb e r  
1 9 7 3 i nd i c a t e d  that "w i t h i n  6 0  days o f  the imp l emen t ing o rder , E lk 
H i l l s  c o u l d  b e  contr ibut ing 1 0 0  MB/ D  o r  mo r e  to the Nat i on ' s  crude 
sup p l y  and wi t h in a r e l a t iv e l y  s ho rt t ime therea f t e r  coul d be  
bro ught up t o  1 6 0 MB/ D . " Howeve r , the 1 9 7 2  Comp tr o l l e r General ' s  
Repo r t  i n d i c a t e d  that add i t i o nal pro duc ing f ac i l it i e s  co s t i ng $ 2 1 . 6  
m i l l i o n  wou l d  b e  requ i r e d  to p e rm i t  e f f i c i en t  o p e ra t i on o f  NP R- 1 at  
i t s  o p e r a t i ona l r e adine s s  l eve l . I n  add i t i on , t he capab i l i ty of  
the  e x i s t ing ne two rk of  crud e  p ip e l i n e s  to  d e l iver 1 6 0  MB/ D from 
t he f i e l d  t o  app r o p r i a t e  We s t  Co a s t  r e f ine r i e s  o r  crude l o ad ing 
t e rm in a l s h a s  n o t  b e en p roven . 

The 1 9 7 2  Comp t ro l l er ' s  Repo rt s t a t e d  that mo re t han $ 6 9  m i l l ion  
woul d b e  r e qui r e d  t o  d eve l op NPR - 1  t o  pro duce at i t s  ME R o f  2 6 7  
MB/ D .  I n add i t io n , s ub s t an t i a l  i nve s tment wi l l  be  r e qu i r e d  to de ­
v e l op the a de quate  l o g i s t i c a l  fac i l i t i e s  to  d e l iver NPR- 1 p ro duct ion 
a t  MER t o  con sum ing marke t s . A p r o du c i ng rate  o f  2 6 7  MB/ D  and a 
rema i n ing r e s e rve o f  1 , 3 6 3  MMB wo ul d r e s u l t in a r e s e rve - t o - p ro duc ­
t io n  ra t io o f  1 4  ( r e s e rve dep l e t io n  r a t e  o f  1 / 1 4  o r  7 pe rcent p e r  
ye ar ) . Exp e r i ence i n d i ca t e s  tha t the pro ducing r a t e  o f  h igh qua l i ­
ty  o i l  r e s e rvo i r s  can u s u al l y  b e  e conom i ca l l y  main t a i n e d  a t  ful l 
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ME R unt i l  the r ema ining r e s erve - t o - produc t i on ra t i o  dec l ine s b e l ow 
1 0 . Thus , i t  i s  re a s on ab l e  to as sume that NP R - 1 c an be  produc e d  
at  i t s  max imum e f f i c i en t  r at e  for a numb er o f  year s  i f  a n  app ropr i ­
a t e  numb e r  o f  we l l s  are dr i l l e d  to ma i nt a in p r o duc ing c ap ac i ty . 

N P R - 2  ha s b e e n  under l e a s e  t o  p r iv a t e  op e ra t o r s  fo r s ome 5 0  
years  and i s  p r e s e n t l y  pr oduc ing a t  i t s  cap a c i ty o f  about 8 MB / D .  
I n  1 9 7 1 , a Navy g e o l o g i s t  adv i s ed that exp l o r at ory dr i l l i ng had no t 
r e s u l t ed in d i s covery o f  add i t i ona l pro duc ib l e  o i l  depo s i t s . Ac ­
cord ing t o  the 1 9 7 2  Comp t r o l l e r  General ' s  Repo r t , r emain ing pr oven 
o i l  r e s erve s wer e  2 1  MMB . About 9 0  p ercent  o f  the ul t imate proven 
re s e rve from Navy l ands  ha s been p r o du ce d .  The r e for e , it app e ar s  
tha t  l i t t l e  a dd i t ional  p r o du c ing cap a c i t y  coul d b e  o b t a ined  from 
N P R - 2 .  

Acco r d ing t o  the Comp t ro l l e r ' s  Repo r t , N P R - 3 has a produc t ive 
cap a c i ty of about 1 MB / D  and r emain ing proven o i l  r e s erve s of about 
4 3  MMB . I t  was a l s o e s t imated  that an ad d i t ional  inv e s tment o f  
ab out  $ 1 0 m i l l i o n  wou l d  be  requ ir e d to incr e a s e  f i e l d  p ro duct ion t o  
i t s  ME R o f  5 MB/ D .  Thu s , NPR- 3 i s  o f  m inor s i gn i f i c ance in t e rms  
o f  nat iona l s e cur i ty p r o t e c t i o n . 

NPR - 4 ha s ne i ther been ful l y  exp l or e d  no r dev e loped , and no 
o i l  i s  be ing p r o du c e d . Thi s  r e s erve cove r s  app r o x imat e l y  3 7 , 0 0 0  
s quare m i l e s . I t s e a s t e rn boundary i s  l oc a t e d  about 5 0  m i l e s  we s t  
o f  the Prudhoe Bay f i e l d  on the No r th S l ope o f  Ala s ka . Aft e r  d i s ­
covery o f  P ru dho e B ay , the US GS e s t imated  that NP R- 4 might  contai n  
a s  much a s  1 0  t o  3 3  b i l l i on b a rr e l s  o f  o i l .  I t  mu s t  b e  recogn i z e d  
tha t  s u c h  an e s t imate  i s  hi ghly s p e cul at ive . Wh i l e  s ome dr i l l ing 
ha s  o c cu r r e d  on N P R - 4 , the 1 9 7 2  Comp t ro l l e r Gene ral ' s  Repo r t  in ­
d i ca t e d  t ha t  p roven o i l  r e s e rv e s  we re o n l y  1 0 0  MMB . Be c au s e  o f  i t s  
remo t e  l o c at i o n , much l arger r e s e rv e s  mu s t  b e  proven b y  exp l o r atory 
dr i l l ing b e f o r e  f i e l d  devel opment and c on s t ru c t ion of  t rans p o r t at io n  
fac i l i t i e s  to  move NP R - 4  r e s e rv e s  t o  U . S .  re f ine r i e s  can b e  j us t i ­
f i e d  and comp l e t e d . T h i s  wi l l  r e qu i r e  many years . I t  s ho ul d  a l s o 
b e  no t e d  t hat p r o duc t io n  from the Pru dhoe Bay f i e l d  ( about 1 . 6  MMB/ D )  
and o ther No r th S l o p e  f i e l d s  o u t s i de o f  NP R - 4  s ho u l d  be  c ap ab l e  o f  
f i l l ing t h e  2 �tB/ D  c ap a c i ty o f  the T rans -Al a s kan P i p e l ine . I n  
o rder  to as s e s s  the p ro p e r  r o l e  o f  N P R - 4  in po s t - 1 9 8 0  eme rg ency 
preparedne s s  p l anning , suff i c i ent exp l o r a t i o n  mus t  b e  comp l e t e d  to 
r e a l i s t ic a l l y  d e f in e  i t s  re s erv e s . 

NP R - 1  i s  the o n l y  Nav al Pe tro l eum Re s erve tha t wi l l  be  cap ab l e  
o f  p ro v i d ing s ig n i f i c an t  a dd i t ional  p r o du c t i o n  dur ing an eme rgency 
fo r a numb e r  o f  y e ar s . Thi s p r o t e c t i on i s  r e l a t i ve ly  l im i t e d . Fo r 
examp l e , i f  N P R - 1 had b e en p ro du c e d  a t  i t s  max imum eff i c i en t  ra te 
dur ing the 1 9 7 3  emb argo , it  cou l d  have prov i d ed only 2 6 7 MB / D  to 
o f f s e t  a U . S .  imp o r t  d e n i a l  o f  2 . 7  MMB d a i l y . In  add i t io n , ex i s t ­
ing fac i l i t i e s  wi l l  n o t  p e rm i t  produc t io n  o f  NPR - 1  a t  MER , and 
ex i s t ing l aw s  e f f e c t iv e ly p r e c l ud e  u s e  o f  N P R - 1 r e s erve s excep t fo r 
na t ional  defen s e . The g ove rnment s ho ul d s trong l y  con s i de r  ins t a l l ­
ing the add i t i o n a l  fa c i l i t i e s  requ ir e d  to p erm i t  N P R - 1 to  d e l iver 
crude to r ef iner i e s  at i t s  max imum e f f i c en t  r at e . 
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Po t ent i al f o r  Eme rgency G a s  Pro du c t i o n  

S p a r e  g a s  d e l iverab i l i ty s ho ul d be  cons i de r e d  in eme rgency 
p r e p ar edne s s  p l anning s inc e natur al gas  m ay b e  s ub s t i tu t e d  for l i q ­
u i d  fue l s  to  help o f f s e t  an imp o r t  interrup t ion . To a s s e s s  the 
phy s i c a l  c ap ab i l i t y  t o  d o  this , it is n e c e s s ary to con s ider three 
f ac to r s : ( 1 )  the ab i l i t y  t o  p r o du c e  add i t ional eme rgency vo lumes 
of g a s , ( 2 )  the c ap ab i l i t y  o f  l i qui d  fue l consum e r s  t o  conv e r t  to 
gas dur ing an eme rgency , and ( 3) the c apac ity  of exi s t ing  p ip e l ine 
s y s t ems  to t r an s p o r t  a dd i t i o na l g a s  produc t i on to con s umers having 
such c o nv e r s ion c ap ab i l i t y . 

A p r e c i s e  a s s e s sment o f  spare  dome s t i c  gas p r o duc ing c ap ac i t y  
i s  no t ava i la b l e  and woul d r equi re a n  ex tens ive s tudy o f  al l maj o r  
g a s  f i e l d s  and t ransm i s s ion s y s t ems . Howeve r , a numb e r  o f  factors  
ind ic a t e  that  the amount o f  po tent i a l  eme r g ency g a s  pro du c t ion is  
sma l l .  

U . S .  n a tu r a l  g a s  produ c t ion p e aked dur ing the winter  o f  1 9 7 0 -
1 9 7 1  a f t er incr e a s ing for a numbe r  o f  year s . Winter  p e ak pr oduc ­
t io n  has  r emained ab out l ev e l  s in c e  that t ime d e sp i t e increas ing 
d eman d . F igur e 8 s hows that  r em a in ing r e c overab l e  non - a s s o c i a t ed 
g a s  r e s e rv e s  r eached a max imum o f  2 2 2  t r i l l ion cub i c  f e e t  ( T C F )  
a t  y e ar - end 1 9 6 7 and have s in c e  d e c l ined s t e ad i ly t o  a b o u t  1 7 2  TCF  
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a t  y e ar - end 1 9 7 3 . * Dur ing t h i s  s am e  p er i od the dep l e t i on r a t e o f  
non- a s s o c i a t e d  g a s  r e s erve s  incr e a s e d  from 6 p e r c en t  t o  over 1 0  
p e r c en t  p er ye ar . 

The r a t e  a t  which r e s e rve s a re dep l e t e d  p rovide s an indi c a t ion 
o f  the amount of e xc e s s  c ap a c i ty tha t m ay ex i s t .  Fo r examp l e , i t  
i s  g ener a l l y  ac cep ted tha t non - a s s o ci a t e d  g a s  r e s erve s a re a t  ca ­
p ac i ty when the depl e t ion rate  r ea che s about  1 0  p e r cent p e r  y e a r . 
Produc ing c ap a c i ty c an b e  exp e ct e d  to de c l ine a t  highe r dep l e t ion 
ra t e s . This indi c a t e s  that  l i t tl e  s p a re gas d e l ive r ab i l ity e x i s t s  
in the Un i ted S t a t e s  and thi s i s  conf irme d by the l evel ing o f  p e ak 
winter g a s  p r o du c t io n . t  

A de t a i l e d  review o f  AGA " s p ar e "  producing c ap ac i ty by s ta t e s  
a l so confirm s  th i s  concl u s ion . Fo r examp l e , a dd i t ional f i e ld pro ­
du c ing capa c i ty repo r t e dl y  ex i s t s  in the We s t e rn Kans a s  are a ; how ­
ever , such c ap a c i ty c anno t curr ent ly b e  u t i l i z e d  b e c au s e  of  l im i t e d  
p ip e l ine c ap ac i t y  through thi s are a . B e c au s e  f i e l d g a s  de l ive r ­
ab i l i ty i s  p ro j e ct e d  t o  de c l ine t o  e xi s t ing p ip e l ine  cap a c i ty with ­
in a few ye ar s , a ma j o r p ip e l ine expans ion canno t b e  j us t i f i e d . I n  
fac t , t h e  F e de r a l  Power Comm i s s io n  ( FP C) decl ine d to app rove a 1 9 7 0  
propo s a l  t o  l o op o ne o f  the t r ansmi s s ion p i p e l ine s o u t  o f  thi s a r e a  
b e c au s e  o f  ina d e qu a t e  l ong - term s uppl i e s . 

A s e cond p o t en t i a l  source o f  emerg ency g a s  p ro du c t ion r e s ul t s 
from t he t ra d i t ional  s e a sonal demand fo r natural g a s . S ince g a s  i s  
us e d  p r imarily a s  a he a t ing fue l , demand i s  much g r e at e r  i n  the 
wint e r  than in t he s ummer . The refo r e , the di ffe rence b e twe en p e ak 
winter and r educ e d  s umme r  rate s ( se asonal swing c ap ac i ty) mi ght b e  
p ro du c e d  t o  and de l ivere d b y  ex i s t ing p ip e l ine s i f  an emergency 
o ccurre d  dur ing t he s umme r .  However , if an emergency o c cur r e d  dur ing 
the h e a t ing s ea s o n , s u c h  s wing c ap a c i ty wou l d  be e s s en t i a l l y  z e ro . 

* Editor ' s  No t e : Non - as s o c i a t ed g a s  i s  g a s  that i s  no t in 
dir e c t  contact  w i t h  an o i l  r e s e rvo ir . The p roduc t ion r a t e  o f  g a s  
i n  s o l u t io n  o r  in cont a c t  w i th o i l , i . e . , i n  a g a s  c ap , i s  p r imar ­
i l y  contro l l e d  by the o i l  r e s e rvo ir MER .  

t Edi tor ' s  No t e : E ach year the Ame r i c an G a s  As s o c ia t ion (AGA) 
e s t ima te s t o t a l  dome s t i c  g a s  produc ing c ap ac i ty . Comp ar i s on o f  
t h i s  cap a c i ty w i t h  p e ak produ c t ion indi c at e s  that app r e c i ab l e  s p are 
produc ing c ap ac i ty coul d  e x i s t . Howeve r , the AGA de finit ion of  
spare  c ap a c i t y  i s  b as ed on we l l he ad cap a c i ty w i thout r e gard for 
gathe r ing s y s t em , f i e l d  compr e s s ion and p ro ce s s ing fac i l i ty ,  o r  
trunk l ine c ap a c i ty . Al s o  included i s  t h e  c ap ac i ty t o  p ro du c e  g a s  
ut i l i z e d  i n  p r e s s ur e  maintenanc e and g a s  cyc l ing p ro j e ct s  whi ch , 
if d iver te d ,  wou l d  r e s ul t  in r e du c e d  u l t imat e o i l  r e covery . Thus , 
thi s i s  no t s p ar e  c ap ac i ty that c an b e  e f f e c t ively de l iv e r e d  and 
u t i l i z e d  dur ing an eme rgency . 
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F i gure  9 i l l u s tr a t e s  the h i s to r i c a l  var i a t ion in marke t e d  U . S .  
g a s  p r o du c t i o n  b e twe en summer and wint e r . S e a s onal  s wing c ap ac i ty 
has  decrea s e d  dur ing the p a s t few years  fo r s everal r e a s ons . Fir s t , 
as spare  p r o duc ing cap a c i ty de c l ined , p e ak wi n t e r  de l iverab i l i ty 
l eve l e d o f f . S e cond , the capac i ty o f  underground g a s  s to r age proj ­
ec t s  al ong p ip e l i ne t ransmi s s i on and d i s t ribut ion s y s t ems  has 
s te ad i ly i nc r e a s ed . Gas  i s  p l ac e d  i n  s u ch s to r ag e  dur ing the sum ­
me r and produc ed from s to rag e dur i n g  the heat ing s ea s o n  to s upply 
demand i n  ex ce s s  of  conven t ional p r o duc ing and tran sp o r t at i on fa ­
c i l i ty c ap ac i ty .  Al s o , g a s  t r an sm i s s ion  comp an i e s  and d i s t r ibutors  
de l iver  gas  to  l arge indu s tr i a l  and ut i l i t y  cus tome r s  dur ing the 
l ow d emand s ummer months in an e ff o r t  to maintain a cons tant ye ar ­
round l o ad on the i r  s y s t ems and r educe co s t  o f  s erv i ce to the con ­
s umer . Cont r ac t s  governing s u ch de l ive r i e s  provi de fo r int e r rup ­
t i on o f  g a s  s e rv i c e  dur ing the p e ak demand winter mo nths when ad ­
d i t ion a l  g a s  mu s t  b e  de l ivered  t o  he at ing fue l cus tome r s  with  f i rm 
contract s .  Thus , b o th d e l ivery o f  ga s to  " int errup t i b l e "  c u s t ome r s  
and i n t o  underground s to r age  dur ing the s ummer have r e duced  the 
amount of swing c ap ac i ty ava i l ab l e . 

I t  s ho u l d be  no ted  that g a s  s to rage  requ i remen t s  are incr e as ­
ing due to con t i nued inc r e a s e s  i n  he at ing s e a s o n  deman d . I f  gas  
s chedul ed fo r underground s to rage is  d iver t e d  to o the r u s e  dur ing 
an emerg ency , d e l iver i e s  woul d  be  co rre spondingly reduc e d  dur ing 
the fo l l owing wint e r . 

Tab l e 3 8  s umma r i z e s  1 9 7 3  s ea s ona l swing capa c i ty by geo graph i c  
ar e a . Swing cap ac i ty w a s  neg l i g i b l e  dur ing the winter  s e as on but 
avera ge d about 3 . 3  b i l l i o n  cub i c  f e e t  per day ( BC F/ D) dur ing the 
s umme r  mo nths . G e o g raph i c a l l y , about 18 pe rcent of thi s c ap ac i ty 
was l o c a t e d  in Cal i fo rn i a , 1 2  p e rc e n t  i n  N ew Mex i c o , 4 0  percent in 
Kan s as , Okl ahoma and the Tex a s  Panhan dl e , w i th the r emaining 3 0  
p e r c e n t  s ca t t e r e d  i n  o ther  a r e as . A s  s hown o n  F i gure 9 ,  produc t ion 
dur ing the wint e r  of  1 9 7 4  sugg e s t s  that  cur ren t l y  avai l a b l e  swing 
cap a c i ty may be s omewhat l owe r than that ava i l ab l e  d ur ing 1 9 7 3  and 
that pro duc ing c ap ac i ty i s  d e c l i n i ng . 

U s ab l e  emer g e ncy g a s  vo l ume s wi l l  a l s o  be  l im i t e d  to cons ider ­
ab l y  l e s s  than t o t al "ava i l ab l e "  swing capa c i ty fo r s ev e r al add i ­
t i o na l  r e a s on s . For  examp l e , v i r tua l l y a l l  o f  the o i l t o  g a s  con ­
ve r s i o n  capab i l i ty i s  l o c a t e d  i n  PAD Di s t r i c t  I and PAD D i s t r i c t  
V .  Howeve r , t h e  l a r g e co ncent ra t ion o f  swing c ap ac i t y  l o c a t e d  i n  
Kans a s , Okl ahoma a n d  t h e  Tex a s  Panhand l e  i s  no t p ipe l ine conne c t e d  
to e i ther PAD Di s t r i c t s  I o r  V .  I n  ad d i t i o n , many consume r s  w i th 
dua l  fue l  capab i l i ty a l r e ady u s e  g a s  dur ing the s umme r  when swing 
c ap ac i ty i s  ava i l ab l e  and c o nv e r t  to o i l  i n  the wint er when g a s  
d e l iver i e s  a r e  cur t a i l e d . Thi s  further r e duc e s  the p o t en t i a l  for 
eme rg ency s ub s t i tu t i on of gas for o i l . 

Al s o , F P C  regul at i o n s  p l ac e  c e r t a i n  r e s t r i ct io n s  o n  the d i spo ­
s i t io n  o f  r e s e rv e s  ded i c at e d  to i n t e r s ta t e  p ipe l ine s . I n  addi t ion , 
the FP C r e s t r i c t s  t he marke t p r i c e  o f  g a s  s o l d  in i n t e r s t at e  com ­
mer ce  b e l ow the p r i c e  ava i l ab l e  i n  i n t r a s t a t e  marke t s . Thi s e co ­
nom i c  deb i t  r e duc e s  the p o t en t i a l  for  i n t er s t a t e  movement o f  eme r ­
gency g a s  swing cap ac i ty contrac t e d  t o  int ra s t at e  marke t s . Fur ther ­
mo r e , g a s  r e s erve s , un l i ke o i l , are norma l ly d·e d i c a t e d  by long - term 
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Area 

Arkansas 
California 
Kansas 
Montana 
New Mexico 
Ok lahoma 
Texas - R RC - 3  

R RC - 4  
R RC-8  
R R C - 1 0  

West Virginia 
Wyoming 

Total United States 

TABLE 38 

SEASONAL SPARE GAS PRODUCING CAPACITY - 1 973 
( Bi l l ion Cubic Feet Per Day) 

Winter Season 
(November-March) 

0 . 1  

0 .1  

0 . 1  

0.3 

Summer Season 
(April-October) 

0.2 
0.6 
0.5 
0 . 1  
0.4 
0.3 
0.1 
0.2 
0.2 
0.3 
0.3 
0 . 1  

3.3 

contract  to s p e c i f i c  p ip e l in e s  and in  some c a s e s  to s p e c i f i c  mar ­
ke t s . Thu s , s upp l i e r s  o f  eme r g e ncy swing c ap a c i t y  coul d b e  f ac e d  
w i th l i t i g a t ion b y  f i rm g a s  cus tome r s  i f  de l ivery o f  emergency ga s 
p r o duc t ion to new cu s tome r s  a c t e d  to r e duc e the i r  future con t ra cted 
s upp l i e s . 

B e c au s e  o f  l a ck o f  sp e c i f ic data in such ar e a s  a s  t ransmi s s ion 
company de l iverab i l i ty , contr actual  comm i tment s and cons umer cap ­
a b i l i ty ,  e t c . , the amount o f  swing g a s  cap a c i ty that cou l d ac tua l l y  
b e  d e l iver ed  and ut i l i z e d  b y  consume r s  du r ing a n  emerg ency cou l d  
no t b e  d e fine d in  thi s s tudy . Howe ver , b a s e d  on  t h e  l o c a t ion of  
ex i s t ing o i l  to gas  conver s i on capab i l i ty an d the  o the r fac to r s  
c i t e d  above , i t  app e a r s  that n o  mo re than ha l f  o f  the po t en t i al 3 . 3  
B CF/ D ( 2 7 5  MB/ D o i l  e qu iv a l e n t )  swing c ap ac i ty could b e  supp l i e d  to 
su i t ab l e  cu s tomer s .  I n  add i t i on , the amount o f  swing c ap ac i ty 
ava i l ab l e  w i l l  d e c l ine in futur e y e a r s  due to r e duc t i o n s  in f i e ld 
p r o duc ing c ap ac i ty and the n e e d  for increa s e d  s umme r  s to ra g e  to 
me e t  i n cr e a s ing he at ing s e a s on demand . 

Ano the r po s s ib l e  s o u r c e  o f  eme r gency g a s  i s  the a d d i t ional  
a s s o c i a t e d  and d i s so lved  ga s tha t wou l d  b e  pro duc e d  in conj unc t ion 
w i th the eme r g ency o i l produc t ion di s cu s s e d  previous l y . The max i ­
mum a s s o c i a t e d  and d i s s o lv e d  g a s  vo lume tha t wo u l d  a cc ompany pro ­
duc t i o n  o f  2 0 0  MB/ D  o f  o i l  i s  e qu ival ent to about 2 0  MB/ D  o f  o i l . 
Howeve r ,  s ince  p ar t  o f  thi s  g a s  m i ght have to b e  f l ared  dur ing an 
eme r g ency i f  e xi s t ing g a s  p r o duc t ion fa ci l i t i e s we re  loaded , the 
de l iv e ra b l e  g a s  a s s o c i at e d  w i th emer gency o i l produc t ion woul d  be 
neg l ig ib l e . 
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I n  s ummary , ava i l a b l e  d a t a  ind i c a t e  that  spare cap a c i ty to 
produce and de l ive r a dd i t ional  gas  du r ing an emer gency is  l im i t e d , 
p ar t i cu l a r l y  dur ing  the winter , and i s  decl i n i ng r ap id ly . I n  ad ­
d i t i on , the mu l t i tude o f  g a s  contra c t s , the l ar g e  numb er o f  g a s  
p ro du ce r s , d i s t r ibut o r s  and consume r s , and  p o tent i al l e g a l  p ro b l ems 
make it extreme ly d i f f i cul t to  quan t i fy the amount o f  emergency g a s  
wh i c h  m i ght b e  u t i l i z ed under eme rgen cy cond i t ions . Fo r t h i s  rea ­
s o n , o th e r  mo r e  r e l i ab l e  s upply s ourc e s  s hou l d  form the b as i s  fo r 
emer g e n cy prepar e dne s s  p l ann ing . However , even a re l a t ive l y  sma l l 
v o l ume o f  emerg ency g a s  supp l y  cap ab i l i ty cou l d  be  o f  va lue dur ing 
the rema i n de r  of t h i s  decad e . The r e fo r e , tho s e  consume r s  hav ing 
unut i l i z ed o i l t o  g a s  conve r s i on capa c i ty should  wo rk d i r e c t l y  wi th 
the g a s  t r an sm i s s i on comp an i e s  in  an e f f o r t  to a rr ange  fo r an emer ­
gency g a s  s upp l y . 
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Chap t e r  F our 

EME RGE NCY STANDBY PE TROLEUM SUPPL I E S  

The re  a r e  thr e e  b as i c  al t e rnat ive s f o r  providing  s tandby p e ­
t r o l e um s upp l i e s  t o  o f fs e t  a s u dden l o s s o f  impo r t s . One a l t e rn a ­
t ive i s  t o  s hu t  in o r  r e duce produc t ion from dome s t i c  o i l  and gas  
re s e rvo i r s  to  p r ov i de s p are producing capac i ty that could  b e  turned 
on dur ing an emer gency . Shut - in crude p r o du c t ion would rep l ac e  
i n t e r rup t e d  crude imp o r t s , wh i le s hut - in g a s  produc t i on m i gh t  b e  
u t i l i z e d  a s  a s ub s t i tu t e  fo r imp o r t e d  l i qu i d  fue l s . The s e cond 
a l t e rn a t ive i s  to  s to r e  crude o i l  afte r p r o duct ion from underground 
re s e rvo i r s  and the th i r d  i s  to  s to r e  re fined p e tro l e um produc t s . 

S to r age  o f  r e f i n e d  p e t r o l eum pro du c t s  o r  crude after  p r o duc ­
t i on c an b e  l o c a t e d  ab ove g r ound in t anks o r  in underground caverns 
min e d  in rock o r  l e ache d  in s al t . Very h i gh r e de l ivery rates are 
p o s s ib l e from s uch s to r ag e  r e l a t ive t o  p r o duc t i on from n a tural p e ­
t r o l eum r e s e rvo i r s . To  provide � f fe c t ive eme rgency p r o duc ing ca ­
p a c i ty , s hut - in r e s erves  mus t b e  deve l o p e d  wi th adequate we l l s . 
A l s o , fi e l d  f ac i l i t i e s  mus t b e  c ap ab l e  o f  h andl ing produced f l u i ds 
e f f i c i en t ly a t  emer g ency r a t e s  w i thout was te  o r  damage t o  the en ­
v i r onmen t . I n  add i t i on , trans p o r t a t i on fac i l i t i e s  e xi s t ing a t  the 
t ime of an eme rgency mus t be capab l e  of mov ing s t andby s upp l i e s to 
l o c a t i ons whe re  n e e d e d  at r a t e s  s uff i c i e n t  to rep l a ce tho s e  imp o r t s  
t n a t  a r e  i n t e r rup t e d  and c anno t  b e  ful ly  o ffs e t  by o ther me a s ur e s  
( d i s cus s e d  in Chap t e r  Thr e e ) .  

The a l t e rn a t ive o f  shutt ing in o r  r e duc ing produc t i on from 
dome s t i c  o i l  and gas f i e l ds has s ev e r a l  d i s advan t ag e s . The maj o r  
d i s advant age i s  that  s uch ac t i on w o u l d  s imul t ane ous ly  r e duce the 
s upp ly of ind i g enous o i l  an d g as to  the U . S .  e c onomy . Th i s  coul d 
b e  o ffs e t  in two ways . 

The f i r s t method i s  t o  increas e crude imp o r t s  to rep l a ce s hut ­
in dome s t i c  crude p r o du c t i on ( g a s  p r o duc e d  w i t h  s hut - in crude cou l d  
n o t  b e  rep l ac e d  by impo r t s ) .  Howeve r ,  th i s  may no t b e  p o s s ib l e b e ­
caus e .  o f  r ap i d l y  incr e a s ing compe t i t i on for  ava i l ab l e  c rude s upp l i e s  
wo r l dw i de . Furthermore , mo s t  dome s t i c  crude h a s  a l ow s u l fur con ­
tent whe r e a s  imp o r t e d  crude , i f  avai l ab l e , would qu i te l i ke ly  b e  
h i gh i n  s u l fur . Many U . S .  re fine r i e s  cann o t  p r o ce s s  s uch crude 
w i thout s ub s t an t i a l  c ap i ta l  inve s tmen t and l e ad t ime for conve rs ion . 
I n  add i t i on , s uch a c t i on wou l d  make the Un i te d  S t a t e s  even mo r e  
dep enden t o n  imp o r t s , wh i ch wou l d  d e f e a t  the b as i c  purp o s e  f o r  wh i ch 
s t andby s upp l i es w e r e  c r e a te d . I t  would a l s o  have a n e g a t ive e ff e c t  
o n  the  U . S .  e conomy an d b a l an c e  o f  p ayment s .  

A s e cond me tho d  t o  o ffs e t  dome s t i c  p r o duc t i on r e duc t i ons (w i th ­
out incre as ing crude imp o r t s )  i s  t o  r e duce consump t ion and thus , o ff ­
s e t  r e duc e d  p r o duc t avai l ab i l i ty r e s ul t ing from runn ing U . S .  re ­
fine r i e s  s p are . Th i s  a l t e rn a t ive wou l d  prob ab ly re qui re r a t i oning 
and wou l d  c r e a t e  s evere  prob l ems for indus t ry , bus ine s s  and the con ­
s ume r and woul d a dve r s e ly affe ct  the U . S .  e conomy . 
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The r e  are s everal  o ther d i s advan t a g e s  to  r e ducing dome s t i c 
p roduc t i on : 

• A n a t i onw i de p r o r a t i oning or  s hut - in re s e rve pro gram wo uld 
requ i r e  a mas s ive and comp l e x admin i s t r a t ive s y s tem . Pro ­
v i s i on s  wou l d  h ave to  b e  made to compens a t e  the own e r s  o f  
r e duced produc t i on for  l o s s  o f  current income . The r e  i s  a 
s t rong p r ob ab i l i ty o f  l i t i gat i on on b eha l f  o f  s uch owne r s . 

• I f  o i l  or g a s  r e s e rvo i r s  tha t  have p roduce d for a numb e r  
o f  years  w e r e  shut - in ,  the r e  i s  a h i gh probab i l i ty that 
u l t imate  o i l  and gas r e cove ry wou l d  be r educ e d  b e c aus e e s ­
t ab l i s he d  r e s e rvo i r  pre s s ur e  g r a d i ents  wou l d  p e rmi t uncon ­
t r o l l e d  mig r at i on o f  o i l , g a s  and wa t e r  wi thin s uch 
re s e rvo i r s . 

• I n  add i t i on , s uch uncontr o l l e d  m i g r a t i on coul d r e s ul t  in 
s ome prope r t i e s  n o t  b e ing r e turned to p r o du c t i on a f t e r  a 
l ong shut - in (e . g . , l e as e s  l o c a t e d  on the e dge o f  a fie ld  
having a natural  wa t e r  drive ) . Th i s  woul d  affe c t  equ i t i e s , 
w i th s ome own e r s  g a i n ing and o th e r s  l o s ing re s e rve s . E s ­
t ab l i s hment o f  f a i r  compens a t i on for own e r s  s uffering re ­
duc e d  u l t imate re covery wou l d  b e  extreme l y  d i f f i cul t .  

• The c o s t o f  maintaining  s hut - in re s e rves in a s t a t e  o f  o p ­
e r a t ional  r e a d in e s s  wou l d  b e  h i gh , p a r t i cu l ar ly i n  hos t i l e  
env i ronment s  s uch a s  o ffshore  an d the Ar c t i c . 

• A r e duc t i on in t ax and o th e r  revenue s t o  l o c a l  gove rnmen t s , 
and d e c r e a s e d  demand for s e rv i c e s  as s o c i at e d  w i th f i e l d  
oper a t i on , wou l d  have a p a r t i cu l ar l y  n e g a t ive e ff e c t  on 
the e c onomy of a r e a s  whe r e  s hut - in fi e l ds were l o c a t e d . 

• I t  i s  r e a s on ab l e  t o  exp e c t  a de l ay in  b r ing ing r e s e rves  
that  h ave b e en s hut in for s ome t ime up  to ful l  pro duc t i on 
p o ten t i a l . F o r  e x amp l e , we l l s  l o c a t e d  o ffshore  Lou i s i ana 
o ften par t i a l l y  f i l l  w i th s and and requ i r e  reme d i a l  work 
t o  r e - e s t ab l i s h  p r o duc t ion a ft e r  b e ing s hu t - in for a s i g ­
n i f i can t  p e r i o d . The l ar g e r  the amount o f  s hut - in r e ­
s e rve s , the mo r e  d i f f i cul t i t  wou l d  b e  t o  mob i l i z e the 
wo rk force  and equipment requ i r e d  t o  p l ace  s uch re s e rve s 
on p r o duc t i on , p a r t i cu l ar l y  i f  they were  l o c a t e d  in a 
r emo t e  are a . 

• F inal l y , s uch a cours e o f  ac t i on woul d  c o s t the Na t i on fr om 
5 to 1 0  t ime s mo r e  p e r  b ar r e l o f  dai ly p r oduc ing c apac i ty 
than s t orage  o f  c rude or  p roduc t s  in ab ove g round s te e l  
t anks o r  unde r g r ound s a l t  domes . *  

* Refer to Appendix D for a comp l e t e  di s cu s s i on of the co s t  o f  
the s e  a l t e rn a t i ve s . 
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SECUR I TY STORAGE O F  REF I NED P RODUCTS OR  CRUDE AFTER PRODUCT I ON 

To b e  fu l ly e ffec tive , a p e tr o l eum s e cur i ty s to r ag e  p r o gr am 
mus t me e t  two b as i c  requi rement s : 

• I t  mus t  p r ov i de a s uf f i c ient vo l ume o f  crude o r  p ro duct t o  
s a t i s fy t h e  de s i r e d  l eve l o f  p r o te c t i on . 

. e As s o c i a t e d  faci l i t ie s  mus t b e  capab l �  o f  de l ive r ing s uch 
c rude or p r o duct at the requ i r e d  dai l y  r a t e . F o r  examp le , 
i f  p r o t e ct i on a g a in s t  an imp o r t  i n t e r rup t i on o f  3 MMB/D 
f o r  1 8 0  days is  t o  b e  provided by  s e curi ty s torage , 5 4 0  MMB 
o f  crude and/ o r  p r o du c t  i s  requ i r e d . Mo re imp o r t an t l y , 
cap a c i ty mus t b e  provided t o  de l iver s uch crude or  p r o duct  
t o  th o s e  l o c a t ion s where it  is  ne e de d  at a r a t e  of  3 MMB/ D .  

Ab ove g roun d  S t o r ag e  in T ank s 

The p r imary advantage  o f  ab ove g round s t orage  in t anks i s  l o c a ­
t i on a l  f l e x ib i l i ty .  Such s t orage c an b e  e as i ly integrated  into the 
ex i s t ing p e tr o l eum l o g i s t i c a l  s y s tem . C rude can b e  s to r e d  in t anks 
at  ind i v i du a l  r e f ine r i e s , and r e f i n e d  p r oduc t s  can b e  s to r e d  a t  the 
opt imum l o c a t i on fo r r ap i d  s upp ly t o  cons ume r s , e i ther at r e f ine r ­
i e s  o r  p r o duct t e rmina l s . 

One d i s advan t ag e  o f  t ank s torage  i s  the co s t  p e r  barre l o f  
s t o r ag e  c ap ac i ty . Such co s t  i s  a fun c t i on o f  l o c a t i on , l o c a l  c on ­
s t ruc t i on r e qu i r emen t s  and t ank s i z e . An addi t ional d i s advan t age 
i s  vu lne r ab i l i ty to s ab o t age , n atura l  d i s as t e r s  o r  acts o f  war . 

L o c a t i on p l ay s  an impor t an t  ro l e  in t ank co s t . An obvi ous 
fac t o r  is l o c at i on wi th r e s pe c t  to e x i s t ing t r ans p o r t a t ion fac i l ­
i t i e s . A remo te  s t orage  l o c at ion r e qui r ing an expens ive p i p e l ine  
conn e c t ion wou l d  add s i gn i f i can t ly t o  the  un i t  co s t .  A s e con d  fac ­
t o r  i s  the var i at i on in mat e r i a l  and con s t ru c t ion co s t  a t  d i f fe r ent 
l o c a t i on s  in the Un i te d  S t at e s . For examp l e , it  is  e s t imat e d  tha t  
a 5 MMB crude t ankage p r o j e c t  u s ing s imp l e  foundat i on s  a t  an e x i s t ­
ing G u l f  C o a s t r e finery wou l d  c o s t ab out $ 3 . 8 0 p e r  b ar re l , whe re as 
a s imi l ar i n s t a l l at i on in the New York - Phi l ade lph i a  are a woul d 
co s t  ab out $ 5 . 2 0 p e r  b ar r e l . *  I f  p i lin g s  mus t b e  dr iven t o  provide 
an adequate found a t i on , the co s t  p e r  b ar r e l c ou l d  e as i ly increas e 
by 7 0  t o  1 0 0  p e r cen t . I t  i s  r e cogni z e d  that  ac tual e s t imat e s  fo r 
a s p e c i f i c  s i t e m ay vary s i gn i fi cant l y  f r om the s e  values . Howeve r ,  
the ab ove comp ar i s on i s  b e l i ev e d  t o  b e  r e p re s en t a t ive o f  an ave rage  
ins t a l l a t ion . 

* Edi tor ' s  No t e : Wh i l e  t ank s c an b e  cons truct e d  from vari ous 
mat e r i a l s  s uch a s  concr e t e , a l l c o s t c omp ar i s on s  in th i s  rep o r t  
are  b a s e d  on s t e e l  t ankage con s truct ion a n d  mi d - 1 9 7 4  do llar s un ­
adj us t e d  for  i n f l a t i on . B e c aus e o f  r ap i d l y  r i s ing c o s t s , fac i l i t i e s  
con s truct e d  i n  t h e  l at e  1 9 7 0 ' s  w i l l  l i k e l y  b e  much more expen s ive 
than ind i c at e d . 
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A third  fac t o r  i s  the e c onomy o f  s ca le provided b y  l arge t anks . 
Crude s t orage t o  pro t e c t  the run s o f  a maj o r  re finery could u t i l i z e 
l arge  t anks b e caus e the s e cur i ty s t orage requi rement wou l d  probab l y  
b e  l ar g e  ( 6 0  d ays  o f  p r o t e c t i on f o r  a 2 0 0  MB/D re finery e qua l s  1 2  
MMB )  and the numb er  o f  crude s e g r e g a t i ons s ho u l d  b e  r e l a t iv e l y  
smal l .  On t h e  o th e r  hand , p r o duct s t o r age at t e rmina l s  w i th r e l a ­
t ive l y  l ow throughput might r e qu i re s everal  sma l l  t anks be cau s e  o f  
the n e e d  t o  s e gr e g a t e  a l ar g e  numb e r  o f  ind ividual pr oduc t s  and 
grades  or b e c aus e s uffi c i ent l and is no t ava i l ab l e  to cons truc t 
l arge  t ank s . 

The c o s t o f  a typ i c a l  2 MMB E as t  C o as t c l e an p r o du c t  s t or age 
f ac i l i ty ut i l i z ing an ave r a g e  1 8 0 MB t ank wou l d  b e  ab out  $ 5 . 7 0 per 
b a r re l . In cont ras t ,  a 5 0 0  MB s t orage  fac i l i ty ut i l i z i ng an ave r ­
a g e  7 0 MB t ank wou l d  c o s t  ab out $ 7 . 0 0 p e r  b arr e l . The s e  co s t s  
wou l d  b e  even hi ghe r i f  he a t e d  t anks were requ i re d  for vis cous 
p ro duct s . 

I n  s ummary , the co s t  t o  c ons t ruct s t e e l  t ank s t orage  at s i t e s  
t h a t  c an b e  t i e d  i n t o  ex i s t ing  ins t a l l a t i ons w i th minimum add i t i on ­
a l  fac i l i t i e s  s ho u l d  b e  in the general  range o f  $ 3 . 8 0 t o  $ 7 . 0 0 per  
b a r re l . H i gher co s t s wou l d  be  an t i c ip a t e d  for the  fo l l owing : 
l o c a t i ons near ex i s t ing E a s t C o a s t refiner i e s v er s us Gu l f  C o a s t 
l o c a t i on s ; p r o du c t  v er s u s  crude t ankage ; sma l l  v er s u s  l arge t anks ; 
s o i l  cond i t ions r e qu i r ing s p e c i a l  fo�ndat i ons ; and cons t ruc t i on at 
l o c a t i ons that are a s i gn i f i c an t  d i s t ance from ex i s t ing term inal  
or r e f in e ry s i t e s . 

Tankage Cons t ruc t i on L imi t a t i on s  

I f  a l arge - s c a l e  s e cur ity  s t o rage program u t i l i z i ng s te e l  
t ankage were unde r t aken , the capa c i ty t o  cons truct s uch t ankage as 
r ap i d l y  as  de s i r e d  co u l d  b e come a l imi t ing factor . Ab out 3 , 4 0 0  
tons  o f  s t e e l  are requi r e d  t o  provide 1 MMB o f  t ank s t o r age capac ­
i ty . I f  the Un i te d  S t a t e s  i s  t o  achi eve a h i gh degree  o f  ene rgy 
independence  by 1 9 8 5 , a s t ag g e r ing  amount o f  dri l l ing and con ­
s t ru c t i on o f  re f i ne r i e s  and o ther ene rgy re l a t e d  fac i l i t i e s  wi l l  b e  
requi r e d . F o r  examp l e , t o t a l  t ankage fo r the two propo s e d  Gul f 
C o a s t  deepwa t e r  t e rminal  t ank f arms ( LOOP and SEADOCK)  w i l l  prob ab ly 
e x c e e d  50 MMB . The s e  p r o j e c t s  and many o the r energy re l at e d  faci l ­
i t i e s  wi l l  b e  con s truc t e d  dur ing the next 5 y e a r s . 

Th i s  wi l l  ( 1 )  p l ace  an enormous lo ad on the con s t ruction an d 
fab r i c a t i on indus t r i e s , ( 2 )  s i gn i fi can t ly incre a s e  the demand for  
s t e e l  and  ( 3 )  l eng then the  i n t e rval  b e tween the  t ime that  mat e r i a l s  
a r e  o rd e r e d  an d c on s t ru c t ion i s  comp l e t ed . The r e fo r e , the avai l ­
ab i l i ty o f  s t e e l  mus t b e  g iven careful cons i de r a t ion in p l ann ing 
the faci l i t i e s  r e qu i r e d  for t ime l y  imp lement a t i o n  of an eme rgency 
preparedne s s  p l an .  

Unde rground S t orage 

Thre e  p r oven me tho ds of provid ing underground s to rage  fo r p e ­
t r o l e um are : ( 1 )  cav i t i e s  l e ached in s a l t  domes  o r  s a l t  b e ds , ( 2 )  

1 0 0  



cav i t i e s mined  i n  hard imp e rme ab l e  r o c k  fo rm a t i ons such as grani te , 
s h a l e  o r  l imes tone , and ( 3 )  ab andone d  underground mines that h ave 
b e en s p e c i a l l y adap t ed for s t orage . 

A w i de va r i e ty o f  hydro c arb on p r o du c t s  and p e tro chem i c a l  f e e d ­
s to cks  are  s t o r e d  und erground . Ac cor ding to a Natur a l  G as P r o c e s ­
s o r s  As s o c i a t i o n  report  o f  Augus t 1 9 7 3 ,  ab out 2 5 5 MMB o f  l i gh t hy ­
dro c arbon und e r ground s torage  cap ac i ty e x i s ts  in  the Un i t e d  S t a t e s . 
Ab out  9 5  p e r c e n t  o f  th i s  c ap a c i ty i s  l o c a t e d  in  c av i t i e s  l e ach e d  
e i th e r  in  s a l t  dome s o r  s a l t  b e ds , and only ab out 5 percent  i s  i n  
c av i t i e s  m ine d in  h a r d  r o ck . *  

S a l t Dome S t o r a g e  

A s  i l lus t r a t e d  b y  F i gure 1 0 , a s a l t  dome i s  a mas s ive c o l umn 
o f  r o ck s a l t , typ i c a l l y  0 . 5  o r  mo re  m i l e s  w i de , thrus t ing upward 
from many m i l e s  b e l ow the s ur face and topp e d  by a th i ck c ap r o ck . 
The top o f  the  s a l t  may b e  n e ar the s ur face , and in many cas e s ,  
s a l t  from s uch  domes i s  mined  for comme r c i a l  u s e . Sal t mining op ­
e r a t i ons have r e s u l te d  in cre a t i on o f  many mi l l i ons o f  b arr e l s  o f  
c av i t i e s  wh i ch m i gh t b e  u t i l i z e d  for unde rgr ound s torage purp o s e s . 
Al s o ,  the r e  a r e  more th an 3 5 0  known s a l t  dome s w i th i n  a 5 0 , 0 0 0  
s quare m i l e  ar e a  a l ong  the Gu l f  C o a s t ( F i gur e 1 1 ) . 

Underground p e tr o l eum s to ra g e  pr o j e c t s  h ave an exc e l l en t  re c ­
ord  o f  s a fe ty and re l i ab i l i ty b a s e d  on more than 2 0  ye ars o f  e x ­
p e r i ence . Add i t i onal ly , b e c aus e s a l t  c averns a r e  g ene r a l l y  l o c a t e d  
2 , 0 0 0  o r  m o r e  f e e t  b e l ow t h e  s ur face , max imum pro t e c t ion a g a ins t 
ha z ards s uch  as  f i r e , s to rm and s ab o t a g e  i s  p rovi de d . Some 1 8 0  MMB 
o f  s a l t  dome s to r a g e  c apac i ty are  pr e s en t l y  ut i l i z e d .  I n d ivi dual 
s to r age we l l  c ap ac i t i e s  commo n l y  r ange from 0 . 5  MMB to  2 MMB , and 
a numb e r  of we l l s  are de s i gned  to s to r e  up to 5 MMB . Even l ar g e r  
indiv i dual  s to r age c averns are t e chn i c a l ly feas ib l e . 

Underground s to r ag e  in l e ached s a l t  dome c avi t i e s  can b e  pro ­
v i d e d  a t  a co s t  o f  $ 0 . 6 0 to $ 0 . 8 5 p e r  b ar r e l  ( 1 9 7 4  do l l ars ) ,  de ­
pending up on the  c o s t o f  p ip e l ines  r e qu i r e d  to conn e c t  the s to r age  
fac i l i ty to d i s t r ibut ion fac i l i t i e s and the d i s tance from a s ui t ­
ab l e  b r i n e  d i s p o s a l  and water s our ce ar e a . Th i s  e s t ima te  d o e s  n o t  
include t h e  c o s t o f  crude or produ c t  to f i l l  s uch s torage  and i s  
va l i d  o n l y  f o r  l ar g e  vo l ume p ro j e c t s  ( 1 0 0  MMB or great e r )  cons i s t ­
ing o f  we l l s  hav ing i nd i v i dual  s to r a g e  c apac i t i e s  o f  a t  l e as t 3 MMB . 
Th e s e  c o s t s  are b as e d  on a d e t a i l e d  an a l ys i s  o f  s everal  typ i ca l  
s a l t  dome s on the T e x a s  and Lou i s i an a  G u l f  C o as t .  Gul f Coas t s a l t  
dom e s  h ave an e x t reme ly  large  t o t a l  s to r a g e  p o ten t i al . A few o f  
the s e  dome s , s uch a s  S t r a t ton Ridge , are  l arge  enough t o  provi de 
1 b i l l i on  b arre l s  o f  s t orage cap a c i ty ,  and many domes  are l arge  
enough to prov i de a s to r a g e  c ap ac i ty of  s everal  hundred mi l l i on 
b ar r e l s . 

* Na tur a l  G a s  Pro c e s s o r s  As s o c i a t i on , L - P  Gas Storage  Surv e y - -
1 9 7 3 ,  Tul s a ,  Okl ahoma (Augus t 1 9 7 3 ) . 
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The l e aching  o f  a s al t  dome s to r age we l l  i s  a fa i r ly s imp l e  
p r o c e s s .  F i r s t ,  a we l l  i s  dr i l l e d  into the top o f  the s al t  forma ­
t i on . Seve r a l  s t e e l  cas ing s t r ings are s e t  and c emen t e d  to pr o t e c t  
f r e snwa t e r  b ed s  and to s e al o f f  a l l  interven ing forma t i ons . F re s h  
w a t e r  i s  then pump e d  down an inne r s tr ing o f  p i p e . The s al t  i s  
d i s s o lved an d the r e s ul t ing b r ine s o l u t i on i s  c i r cul a t e d  b a ck to 
the s ur face  whe r e  it is d i s po s ed o f  b y  one of s ev e r a l  me thods  de ­
s i gne d  to fu l ly pro t e c t  the env i ronment . For  very h i gh water  c i r ­
cu l a t i on r a t e s , an accep t ab l e  t e ch n i que i s  t o  t r ans fer the b r ine 
b y  p ip e l ine to a p o i n t  s everal  mi l e s  o f fshore  for  d i s p o s a l . 

After l e ach ing , the we l l  i s  f i l l e d  by pump ing pro duct or  crude 
i n t o  the cave rn and d i s p l a c in g  b r ine . The o i l , of cour s e ,  f l o a t s  
on t o p  o f  the b r in e  that  rema ins . Becaus e the o i l  i s  s to r e d  in a 
l arge  cavern , i t  c an b e  w i thdrawn a t  a very h i gh r a t e  by pump ing 
wat e r  down a tub i ng s tr i n g  a t  an e qual  rate t o  d i s p l ac e  pro duct up 
the c as ing - tub ing annulus . Wi th prop e r  cas ing des ign , de l ivery 
r a t e s  o f  2 0 0  MB/ D p e r  we l l  are r e ad i ly ach i evab l e . Thus , a 1 0 0  MMB 
s to r age p r o j e c t  m i g h t  r e qu i r e  only 10 to 20 we l l s wh i ch cou l d  have 
a comb i n e d  r e d e l i v e ry c ap ac i ty of over 1 MMB/ D .  Wa t e r  for d i s ­
p l acement n e e d  n o t  b e  s to r e d  in  p i t s . Rathe r ,  i t  would  be s upp l i e d 
from e i th e r  a l ar g e  b ody o f  f r e s h  wat e r , s uch a s  a r i ve r , o r  from 
the G u l f  of Mex i co v i a  p ip e l ine . Fo r very h i gh pro duct d i s p l a ce ­
ment r a t e s , the G u l f  m i g h t  b e  the mo s t  prac t i c a l  s ource o f  s upp l y . 

F i gure 1 2  i l l us t r a t e s  how economy o f  s ca l e  a f f e c t s  th e un i t  
co s t  o f  a typ i c al s a l t  dome s t orage  pro j e c t . The c o s t o f  cons truc t ­
ing  a 1 0 0  MMB p r o j e c t  i s  i n d i c a t e d  to be one un i t  p e r  b arre l o f  
s t o r ag e  cap ac i ty .  A 5 0  MMB p r o j e c t i s  ind i c a t e d  t o  co s t  1 . 2 5 un i t s 
p e r  b arre l o r  2 5  p e r c ent mo r e  than the 1 0 0  MMB p r o j e c t . S imi l ar l y , 
a 2 0  MMB pro j e c t  wou l d  co s t  n e ar ly tw i c e  as  much p e r  b arre l as  a 
1 0 0  MMB pro j e c t . P r o j e c t s  l ar g e r  t h an 1 0 0  MMB s h o u l d  exhib i t  co s t s 
s omewha t  b e l ow one un i t  p e r  b a r re l . T h i s  ind i c a t e s  that s ub s t an ­
t i a l  co s t  s av i n g s  c an b e  ach ieved by comb i n ing s to r age  re qui remen t s  
in  l ar g e  cave rns a t  a s in g l e l oc a t ion . 

The $ 0 . 6 0 t o  $ 0 . 8 5 p er b ar r e l  co s t  ran ge a s s umes a p l ent i ful 
and nearby s upp l y  o f  w a t e r  to l e ach the cav e rns  and the d i s p o s a l  
o f  b r ine o ff s h o r e . F o r  l a rge caverns , about 7 b ar r e l s  o f  f r e s h  
w a t e r  a r e  r e qu i r e d  t o  l e ach 1 b arre l o f  s t o rage . S e awater  can b e  
u s e d  fo r l e aching  i f  adequate fre s h  wat e r  i s  n o t  ava i l ab l e . Th i s  
would n o t  add s i gn i f i c ant ly t o  the un i t  co s t  i f  the pro j e c t  were  
l o c a t e d  n e ar the Gul f .  The as s ump t i on of  o f fshore b r in e  d i s po s a l 
capab i l i ty i s  al s o  impo r t ant . Ab out 1 . 3  MMB/D o f  b r i n e  wou l d  b e  
p r o du c e d  from deve l opment o f  a 2 0 0  MMB s torage  s i t e in 3 ye ars . 
Sub s ur f ace d i s po s a l  o f  s uch a vo lume would b e  phys i c a l l y  imp o s s i b l e  
a t  mo s t  l o c a t i ons  and in  addi t ion , prohib i t iv e l y  expens ive . Af ter  
l e aching is  comp l e t e d , a prop e r l y  s i z e d  o f f s h o re b r ine d i s po s a l  
p ip e l ine could  b e  u s e d  t o  s upply s e awater  for crude d i s p l ac ement  
a t  v�ry h i gh rat e s  if  a s uffi c i en t  s upply o f  fre s h  water  i s  no t 
ava i l ab l e . 

I t  i s  r e c o gn i z e d  that  w a t e r  requi r emen t s  and b r ine d i s p o s al 
cons i de r a t i ons as s o c i ate d w i th l arg e - vo lume s a l t  dome s t orage  p ro j ­
e c t s  r a i s e  que s t i on s  concern ing env i r onmen t a l  pro t e c t ion . Th e s e  

1 0 4  



3.0r-------------------------------------------------------------------. 

2.0r---------��----------------------------------------------------� 
- - - - l 

I 
I 

X I � - - - - , - - - - -

2 1 .0 L------------l--------------------l---==::::::::::=:==�==����� 

0
o
�----�------�-----

3
�
o
------

4
�

o
------�----�------�----�----�----�

, oo 
PROJECT S IZE  (MMB) 

F i gure 1 2 .  S a l t  Dome S t o ra g e - - E conomy o f  S ca l e  I ndex o f  Re l a t ive 
Cons t ruct i on Co s t  p er B arr e l  of S t orage . 

que s t i on s  w i l l  o f  cour s e  b e  addr e s s e d  in  the p l anning , author i z a ­
t i on and execut ion o f  s p e c i fi c  p ro j e c t s . Howeve r , a t  mo s t  app l i ­
c ab l e  Gul f C o as t l o c a t i ons , i t  app ears  that  � uffi c i ent w a t e r  s up ­
p l i e s  c an b e  ob t a in e d  and that  the env i ronmen t a l  e ff e c t s  o f  di s ­
p o s ing o f  e s s en t i a l l y  pure s o d ium chl o r i de b r ine through a p r o p e r l y  
d e s i gn e d  G u l f  o f  Mexico  d i s p o s al s y s tem wi l l  b e  s ma l l . 

S t or age c av i t i e s l e a ch e d  in  s al t  b e ds are a l s o  a proven t e ch ­
n i que , a l though t h e  p o t en t i a l  u t i l i ty o f  s uch b e ds for l ar g e  vo lume 
s e cur i ty s t o r a g e  p r o j e c t s  i s  l im i t e d . Mo s t  s al t  b e ds are l o ca t e d  
inl and wh ere  fre s hw a t e r  co s t s a r e  r e l a t ive ly h i gh and whe re s ub ­
s urface  b r ine  d i s p o s a l  wo u l d  b e  requi re d ,  thus mak ing very l arge  
vo l ume pro j e c t s  imp r a c t i c a l . 

Mined C av e rn S t o r age 

There  are  current ly s ome 6 0  U . S .  s t o r age pro j e c t s  in  mined 
caverns in hard rock . The s e  gen e r a l l y  vary in s i z e up t o  ab out 
8 0 0  MB and are u s ua l ly u s e d  to s to r e  l i ght  hydr o c arbons under pre s ­
s ur e . S t o r ag e  co s t s  in mined c av e rns are s ub s t ant i a l ly h i gh e r  per  
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b ar r e l than s a l t  dome s torage  capac i ty . I n  addi t ion , amp l e  s al t  
dome s are ava i l ab l e , an d s uch s to r ag e  has  b e e n  ex tens i ve l y  u t i l i z e d  
b y  in dus t ry w i th demons t r a t e d  e ffe ct ivene s s . The re fore , mine-d cav ­
i t i e s  n e e d  n o t  b e  cons i d e r e d  fo r l arge - s c a l e  s e cur i ty s t orage 
p r o j e c t s . 

S t o r a g e  in Ab andone d Mine s 

S t o r age o f  c rude in  s pe c i a l l y . conve r t e d  ab andone d mines i s  a 
p roven t e chn i que . Al though no  s uch s t orage  ex i s t s  in the Un i t e d  
S t a t e s , a l ar g e  p ro j e c t h a s  b e en i n  operat ion in  South Afr i c a s ince 
1 9 6 9 . Under i d e a l  cond i t ions , c o s t s  for  this  typ e  o f  p ro j e c t  can 
b e  comp e t i t ive w i th s a l t  dome s t orage . However ,  i f  s u i t ab l e  mine s 
c anno t b e  found n e ar ex i s t ing d i s t r ibut i on s y s tems , con s truc t i on 
o f  t r ans p o r t at i on fac i l i t i e s t o  r emo te l o cat i ons woul d add s i gn i f ­
i c ant ly t o  p r o j e c t  co s t .  The p o t ent i a l  for l ar g e - vo l ume s t o r age 
p r o j e c t s  in ab andone d  U . S .  mines  i s  ques t i onab l e . D e t a i l e d  s urveys 
wou l d  be requ i r e d  to ensure that produ c t s  cou l d  n o t  l e ak from s uch 
mines . S in c e  s a l t  dome s t o rage  i s  a proven t e ch n i que at compe t i t ive 
( and prob ab ly l owe r )  co s t , it app e ars  p r e f e r ab l e  to  the a l t erna t i ve 
o f  ab andoned mine  s t o r a g e . 

S t o r ag e  in  Dep l e te d  Re s e rvo i rs 

The p o s s ib i l i ty o f  s to r ing crude in dep l e te d  o i l  r e s e rvo i r s  
h a s  b e en cons i d e r e d  in t h e  p as t . Th i s  type i s  no t p r a c t i c a l  for 
s everal  r e a s on s . F i r s t ,  even if r e s e rvo i r  pr e s s ure has  not  b e en 
dep l e t e d , the r a t e  at  wh i ch crude c an b e  inj e c t e d  into and w i th ­
drawn from p o rous r e s e rvo i r  rock i s  norma l ly l imi t e d  to the order  
of  hundreds of  b a r r e l s  p e r  day p e r  we l l . Th i s  i s  s evere ly r e ­
s t r i c t ive compared  to s ev e r a l  hundred  th ous and b a r r e l s  p e r  day 
from a s a l t  dome s t o r a g e  we l l . I n  addi t i on , exp e r i ence ind i cates  
that crude l o s s from s uch a s y s tem woul d  b e  h i gh . 

G a s  S t o rage  

Ove r  6 T C F  o f  und e r g round g as s t o rage cap a c i ty cur ren t l y  e x ­
i s t s in t h e  Un i t e d  S t a t e s . Such s t o r age i s  drawn down t o  me e t  
h e a t ing s e as o n  demand i n  exc e s s  o f  p r o ducing and trans p o r t a t ion 
c ap ac i ty and r e f i l l e d  dur ing the non - h e a t in g  p e r i o d . The co s t  to 
deve l o p new wo rking  gas s t o r age c apaci ty is ab out $ 1 , 2 5 0 /MMCF . 
T h i s  co s t ,  wh i ch inc ludes  deve lopment an d r e l a t e d  fac i l i t i e s  but 
e x c l ud e s  the co s t  of gas  f i l l , is  ab out 8 to  1 0  t ime s as h i gh as 
s a l t  dome c rude s t o rage  on a BTU equiva l ent b as i s . I n  addi t i on , 
i t  i s  doub t fu l  that  a s i gn i f i c an t  vo lume o f  gas  ove r and ab ove 
that n e ce s s ary to s at i s fy normal requi reme n t s  wi l l  be avai l ab l e  
for  s e cur i ty s t o rage  f i l l . 

On b a l ance , s al t  dome s t o rage  appears  t o  b e  b y  far the mo s t  
v i ab l e  and l owe s t  c o s t me thod o f  underg round s t o r age . In  add i t i on , 
the p e r  b a r r e l  c o s t  o f  s uch s t or ag e  i s  o n l y  1 0  t o  2 0  pe r c ent o f  the 
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c o s t o f  s t e e l  t ank s to r ag e . S a l t  dome s t orage al s o  provi des  max i ­
mum opp o r tun i ty t o  r e duce un i t  co s t  through e conomy o f  s c al e . I n  
addi t i on , ma t e r i a l  avai l ab i l i ty ,  p ar t i cul ar ly s t ee l ,  app e ar s  t o  b e  
l e s s o f  a p r ob l em than w i th cons t ruc t ion  o f  very l arge amoun t s  o f  
s te e l  tankag e . S a l t  dome caverns can norma l l y  b e  f i l l e d  and emp ­
t i e d  many t ime s w i thout caus ing s t ructural integr i ty prob l ems , even 
when fre s h  water  o r  s e awater is u t i l i z e d  t o  d i s p l ace s t o r e d  crude 
o r  pro du c t . S in c e  infrequent us age of s e cur i ty s to r age is an t i c i ­
p a t e d , c avern enl ar gement dur ing water  d i s p l ac eme nt  should  n o t  b e  
a s i gni£i can t  prob l em .  Al s o , a f t e r  l e ach ing faci l i t i e s  ar e in ­
s t a l l e d , s a l t  dome s t or age can b e  e xp anded rap i dly  at a r e l a t iv e l y  
l ow incremen t a l  co s t  p e r  b arre l . 

AS P E CT S  OF CRUDE VERSUS PRODUCT STORAG E 

I f  s a l t  d ome cavern s t o r age i s  accep t e d  as the l e a s t expens ive 
and gene r a l l y  mo s t  f e a s ib l e  s to r age t e chn i que in  v i ew of s te e l  and 
app rop r i a t e  l and ava i l ab i l i ty p r ob l ems , the Texas/ Loui s i ana Gu l f  
C o as t i s  ind i c at e d  as the b e s t  l o cat i on for emergency invent o ry . 

L o c a t i on / D i s tr ibut i on 

I n  dec i d ing whe th e r  crude o r  p r o ducts  or a comb inat i on are t o  
b e  s to r e d , d i s t r ib u t i o n  fac i l i t i e s  a r e  o f  p r imary concern . I f  
crude were  s to r e d , i t  wou l d  b e  p o s s ib l e  and des i r ab l e  t o  l o c a t e  
the caverns w i th i n  conven i en t  d i s t an c e  o f  crude d i s tr ibut i on f a c i l ­
i t i e s  s uch as  the contemp l a t e d  LOOP and SEADO CK p r o j e c t s , ex i s t i ng 
p ip e l i n e s  and mar ine terminal s .  I f  p r o duc t s  were s tor e d , the b e s t 
l o c a t i on wou l d  b e  con t i guous t o  e x i s t ing marine ( s h ip and b ar g e )  
t e rm in a l s and p ro du c t  p i p e l i n e s  s uch as Expl orer  and C o l o n i a l . 
Fur the r ana l y s i s  i s  r e qu i r e d  t o  d e t ermine whe ther , und e r  the var ious  
l i ke l y  c i rcums t an c e s  o f  a crude and / o r  p r o duct imp o r t  cuto f f , s u f ­
f i c i en t  c ap ac i ty wou l d  ex i s t  in the ava i l ab l e  pro duc t d i s t r ibut i on 
s y s tem from G u l f  l o cat ions  to  make p r o duc t s t orage l o g i s t i c a l l y  
v i ab l e . P e rhaps s uppl emen tary mar ine t e rminal  fac i l i t i e s  wou l d  b e  
ind i c a t e d  i n  order  t o  dev e l op the n e c e s s ary product d i s t r ib u t i on 
cap ac i ty and f l ex ib i l i ty . 

P r o duc t I mp o r t  Cuto f f  

D e t a i l e d s tud i e s  s hou l d  b e  made o f  th e p r o j e c t e d  imp o r t s  into 
the Un i te d  S t a t e s  of  crude an d p r o duc ts and o f  p r o j e c t e d  dome s t i c  
r e f inery c apac i ty p l us p r e s um e d  ava i l ab l e  Car ibb ean r e f i nery capac ­
i ty . A range o f  p r o duct imp o r t  cuto ff cas e s , w i th and w i thout 
crude cuto f f , c o u l d  be cons i de r e d  an d t e s t e d  agains t the l o g i s t i ­
c a l  v i ab i l i ty o f  var i ous comb in a t i on s  o f  crude and/or p r o duct s tor ­
age  at  Gul f C o a s t l o c a t ions . Such s tu di e s  may ind i c a t e  that p r ob ­
l ems w i l l  e x i s t  i f  the re i s  n o  p r o du c t  s t orage  at  a l l - - fo r  exam ­
p l e , t o  me e t  th e very l arge  he avy fue l  o i l  demand that i s  conc en ­
tra t e d  i n  the No r th e a s te rn s tat e s . Much o f  th i s  fue l o i l  demand 
i s  norma l ly s upp l i e d  by imp o r t s  l a rg e l y  from C ar ibb e an r e f iner i e s . 
I t  i s  p o s s i b l e  that the r e  wi l l  n o t  b e  s u ff i c ient  r e f ine ry y i e l d  
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and d i s t i l l a t e  b l end ing f l e x ib i l i ty ,  c onve r s ion to  a l t e rnate  fue l s , 
cons e rved cons ump t i on and runn ing o f  dome s t i c  c rude i n  p o s s ib l y  
ava i l ab l e  Car ibb e an r e f ine r i e s  t o  o ffs e t  comp l e t e ly t h e  e f f e c t s  o f  
a fue l o i l  imp o r t  cut o f f . 

I f  s tud i e s  indi c a t e  a ne e d  for fue l  o i l  s t o r ag e  to  me e t  s uch 
No r th e a s t demand , or t h a t  s imi l ar s tudi e s  reveal  a s p e c i al nee d fo r 
p r o du c t  s t orage  in o th e r  p a r t s  o f  the coun try , then fur the r  s tudi e s  
c an d e t e rmine i f  c en t r a l  s t o rage o f  p r o duc t s  i n  t h e  Gul f a r e a  i s  
a v i ab l e  way to  me e t  t h e  prob l em .  I f  n o t , p roduc t s torage  g e o ­
g raph i c a l l y  prox ima t e  t o  the  demand wou l d  b e  ind i c a t e d . 

Qua l i ty C ons i d e r a t ions  

D e t e r i o r a t i on , weather ing or c on t amin a t ion prob l ems s h o u l d  
n o t  b e  a conc e rn for  crude o i l  when s t o r e d  f o r  l ong  p e r i o ds , e s ­
p e c i al ly unde r  p r e s s ur e  in s a l t  dome c ave rns . I n  any c as e , the 
normal r e f in ing  p r o c e s s  wou l d  l i ke ly c o r r e c t  the s e  p rob l ems wi th ­
out undue pen a l ty . Wi th r e s p e c t  t o  produc t s , the r e  i s  more o f  a 
p o s s i b i l i ty tha t l ong - t e rm s torage  woul d affe c t  p r o du c t  sp e c i f i c a ­
t i ons , p ar t i cu l ar l y  i f  s a l t  dome c averns we re u t i l i z e d . S tudi es  
of  qua l i ty maintenance wh i l e  in  s torage  for each p roduc t should  be  
unde r t aken , t o g e th e r  w i th a d e t ermin a t i on o f  the t r e a t i ng and / o r  
p r o c e s s ing r e qu i r e d  t o  corre c t  any prob l ems uncove r e d , inc l udi ng 
the  c o s ts . 

F l ex ib i l i ty Cons i de r a t i on s  

S to r ag e  o f  c rude wi l l , o f  cours e ,  p r ov i de a fu l l  s l a t e  o f  
p r o ducts  when re fined  a n d  avo id t h e  n e c e s s i ty , as  in t h e  cas e o f  
p r o duc t s , o f  d e c i d ing the  quan t i t i e s  o f  e ach grade , s p e c i f i cat i on 
and typ e o f  pro du c t  t o  s to r e  in order  t o  me e t  pro j e c t e d  future 
demand . Fur t h e rmo r e , there  are far fewer s e g r e g a t i ons requ i r e d  for 
c rude o i l  v er s u s  the fu l l  range o f  p r o duc t s . Accor ding ly , indi ­
vidual s torage  vo l ume s in the  c as e  o f  s a l t  dome c averns c an b e  
g r e a t e r  for crude , thus r e a l i z ing the e conom i e s  o f  s i z e .  Al s o , 
s ome p r oduc t s  ( e . g . , heav i e r  grades  o f  r e s i d) canno t b e  s t o r e d  in 
s a l t  dome c averns . I f  s t orage  of the s e  p r o duc t s  were indi c a t e d , 
s t e e l  tankage wou l d  b e  n e c e s s ary . 

FAC I L I T I E S FOR F I L L I NG STORAGE AND MOVEMENT OF CRUDE 
FROM GULF COAST SAL T DOME S TO OTHE R LOCAT I ONS 

To t a l  U . S .  s e cur i t y  s t or ag e  crude s uppl i es c o u l d  b e  l o c a t e d  
in Gu l f  C o a s t s a l t  dome s to t ake advan t ag e  o f  l ower cons truc t i on 
c o s t . Howeve r ,  in th i s  even t , transpor t at ion fac i l i t i e s  mus t b e  
c ap ab l e  o f  b o th f i l l i ng s uch s torage  e ff i c i en t l y  and t rans p o r t ing 
s e cur i ty s t o r ag e  crude to o th e r  areas  of the Nat i on ,  par t i cularly  
PAD D i s tr i c t  I ,  dur ing an  imp o r t  inte rrup t ion , w i th minimum de l ay . 

F i gure 1 3  s h ows  the  l o ca t ion o f  two p rop o s e d  de epwa t e r  crude 
un l o ad i ng t e rmin a l s , LOOP and SEADOCK (ne i th e r  pr o j e c t  is d e s i gned 
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for f i n i s he d  p r o du c t  throughput ) .  B o th p r o j e c t s  are  s t i l l  1n the 
pr e l iminary de s i gn s t age , and enab l ing f e d e r a l  l e g i s l at i on mus t b e  
ena c t e d  b e fo r e  the s e  o r  s imi l ar deepw a t e r  t e rmina l s  c an b e  con ­
s truc t e d  in i n t e rn a t i on a l  wat e r s  o f f  the Un i t e d  S ta t e s . However , 
i t  app e a r s  r e a s onab l e  t o  a s s ume th a t  e i th e r  LOOP , SEADOC K  o r  e s ­
s en t i a l ly i dent i c a l  p ro j e c t s  wi l l  b e  con s truc t e d  dur ing the l a te  
1 9 7 0 ' s .  At b o th p ro j e c t s , deep - draft v e ry l ar g e  crude car r i e r s  
(VL CC ' s ) wi l l  t i e  u p  to buoys ( s in g l e  po int  moor ing s ) l oc a t e d 2 0  
t o  3 0  mi l e s o f f s h o r e  and un l o ad crude . The crude w i l l  b e  pump ed 
through bur i e d  p ip e l ine s  to ons ho r e  t ank farms and  then to Gu l f  
C o a s t and M i dwe s t r e f i ne r i e s . 

F i gure 1 3  a l s o  s h ows the s i t e s  for  s eve r a l  prop o s e d  new l arge ­
d i ame t e r  crude p ip e l ine s to  b e  b ui l t  for transpor t a t i on of imp o r t e d  
c rude t o  U . S .  r e f ine r i e s . The s e  inc l ude p ip e l ines  t o  b e  cons truc t ­
e d  down s t r e am o f  the LOOP and SEADOC K t ank farms and the propo s ed 
S e away and Texoma p ip e l ines , wh i c h  w i l l  run from F r e e p o r t  and 
B e aumont , Texas , r e s p e c t ive ly , to  Cushing , O k l ahoma . Capl ine , 
wh i ch moves  crude from the Gul f C o a s t to  the C h i cago  are a , c an b e  
expande d ,  and s i gn i f i c an t  crude p ip e l ine capac i ty i s  a l re ady i n  
s e r v i c e  b e tween Cush ing and t h e  C h i c ago a r e a . I n  addi t i on , the r e  
i s  a l ar g e  n e tw o rk o f  crude trunkl ines  from N o r th and We s t  Texas 
t o  the Gu l f  C o as t .  Reve r s a l  o f  s ome of the s e  l in e s  t o  han d l e  im ­
p o r t e d  c rude i s  b e ing cons i de re d .  The crude p ip e l ine s conne c t ing 
PAD D i s t r i c t s  I I  and IV  p r e s en t l y  move crude from wes t to e a s t 
b e caus e PAD D i s t r i c t  I V  has a s urp l us s upp l y . Howeve r ,  s h o u l d  PAD 
D i s t r i c t  IV b e c ome s h o r t  o f  crude in the future , one or  more o f  
the s e  p ip e l in e s  c o u l d  b e  reve r s e d  to move imp o r t e d  crude to PAD 
D i s t r i c t  IV r e fine r i e s . F i gure 1 3  a l s o  s hows the l o c a t i on o f  the 
maj o r  U . S .  r e f in i n g  c en t e r s  w i th in e a ch PAD D i s t r i c t . 

When the s e  f ac i l i t i e s  are  comp l e t e d , imp o r t e d  crude w i l l  b e  
ab l e  to  f l ow to mo s t  o f  the r e f in ing cap a c i ty i n  PAD D i s t r i c ts 
I I ,  I I I  and IV . I f  Gu l f  C o a s t s a l t  dome s are  ut i l i z e d  for s e cur i ­
ty s to r ag e , the s e  s ame re fine r i e s  coul d e a s i l y r e ce ive s e cur i ty 
s t orage  crude dur i n g  an eme r g ency . I t  i s  a l s o  fe as ib l e  to des i gn 
deepwater  t e rmina l s  s o  that t anke r s  can l o ad crude for s h ipment to 
o th e r  U . S .  p o r t s  in an emerg ency . Thus , w i th proper p l ann ing , a 
l ar g e  p e r c en t a g e  o f  r e f i n ing capac i ty e a s t o f  the Rock i e s  co ul d 
e f f e c t ive l y  b e  s upp l i e d  w i th crude out o f  Gu l f  C o a s t s a l t  dome 
s t o r ag e  dur ing an eme r g ency . 

By 1 9 7 8 ,  N o r t h  S l op e  crude s hou l d  b e  ava i l ab l e  t o  the l ower 4 8  
r e f ine r i e s . Such p r o duc t i on may b e  c ap ab l e  o f  o ffs e t t ing any l o s s  
i n  PAD D i s t r i c t  V c rude imp o r t s  and , the r e fo r e , the ne e d  t o  pro ­
v i de a formal s e cur i ty crude s to r age  sys tem for  We s t  C o as t r e f in ­
e r i e s  app e a r s  m i n im a l . Add i t iona l l y , E l k  H i l l s  r e s e rves  woul d b e  
ava i l ab l e  for eme r g ency u s e  i n  PAD D i s t r i c t  V .  Howeve r ,  i f  nece s ­
s ary , c rude cou l d  b e  s upp l i e d  t o  th i s  D i s t r i c t  dur ing an eme rgency 
by e xchange or d i r e c t  s h ipment fr om Gul f C o a s t s to r age . 

The r e  i s  a s i gn i f i c ant e conom i c  incent ive to s to r e  eme rg ency 
crude for E a s t C o a s t r e f ine r i e s  in Gu l f  C o a s t s a l t  dome s . Th i s  
woul d  s ave ab out  $ 4  t o  $ 5  p e r  b ar r e l  v er s us s te e l  t ank s t o r ag e . 
The t r an s po r t a t i on c o s t o f  moving c rude b y  tanker  f r om Gul f C o a s t 
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s to r a g e  to the E a s t C o a s t dur ing an eme rgency should no t exceed 
$ 1  per  b ar r e l and cou ld  b e  s i gn i f i c an t l y  l e s s , depending on  the 
co s t  o f  cha r t e r ing in ships  at  the t ime o f  an eme r g ency . I f  an 
Eas t C o as t de epwa t e r  t e rminal is cons tructe d ,  t r ans p o r t a t i on co s t  
f o r  the Gul f to E a s t  C o a s t  voyage cou l d  b e  min imi z e d  t o  u t i l i z ing 
VL CC ' s .  The Gu l f  C o a s t deepwater  t e rminal  p ro j e c t s  are no t pres ­
en t l y  p l anning to  des ign the i r  f ac i l i t i e s  to  p e rmi t t ank e r  l o ading . 
Howev e r , th i s  c o u l d  probab ly b e  accomp l i s hed  a t  a r e l a t i ve ly l ow 
co s t ,  i f  t ankers  l o a d ing s e cur i ty s to r ag e  crude dur ing an eme rg ency 
w e r e  p e rmi t te d  to d i s charge b a l l as t  water  into  the Gu l f  as oppos e d  
t o  pump ing i t  to  onshore fac i l i t i e s . 

I f  imp o r t s  a r e  interrup t e d , a s ub s t an t i a l  v o l ume o f  crude w i l l  
norma l l y b e  i n  t r ans i t  b y  tanker t o  the Un i te d  S ta t e s . F o r  e x ­
amp l e , ab out 3 0  days i s  r e qu i r e d  f o r  a t anker t o  move f r om the 
P e r s i an Gul f to  th e Un i te d  S t a t e s ; th e re fo r e , on the ave rage , a 
3 0  day s upp l y  o f  P e r s i an Gul f imp o r t s  should b e  in t r ans i t  to the 
Un i t e d  S ta t e s  at the t ime an i n t e r rup t i on o c curs . Such crude wi l l  
b e  in  t r ans i t  t o  b o th the Gul f and E as t  C o a s t s  and thus , e ach area  
wi l l  be  a fforded s ome p r o t e c t i on from c rude imp o r t s  on the  water . 
I f  add i t i on a l  c rude should b e  n e e de d  for  E as t  C o as t r e f iner i e s , a 
po r t i on o f  the i n - t r ans i t  c rude de s t ined  f o r  the Gu l f  C o as t  might 
be dive r t e d  imme d i a t e l y  t o  the E a s t  C o as t .  Th i s  would r e duce trans ­
p o r t a t i on c o s t  and provide add i t ional  t ime to divert  t ankers  to  
deepwa t e r  t e rmin a l s  t o  l o ad crude f o r  movement to E a s t  C o a s t p o r t s . 
I f  s u f f i c i en t  U . S .  f l ag ves s e l s  are  n o t  ava i l ab l e , ut i l i z a t i o n  o f  
fo r e i gn f l ag v e s s e l s  shou l d  b e  a l l owe d . 

I f  a s a l t  dome s e cur i ty s to r a g e  pro gram i s  imp l emen t e d , con ­
s i derat i on should b e  g iven to u t i l i z ing the approx imat e l y  1 0 0  MMB 
o f  ex i s t ing c av i t i e s  c r e a t e d  f r om s a l t  mining op e r a t i ons a t  the 
S t r a t t on R i dg e  s a l t  dome . C ons i de r a t i on should be g iven to con ­
s t ruc t i on o f  a s e cond s al t  dome c rude s torage  p ro j e c t  in the v i c in ­
i ty o f  the p ip e l ine b e tween the LOOP onshore tank f arm and the 
C ap l i n e  t e rmina l .  Th i s  woul d enab l e  d i r e c t  conne c t ion o f  add i ­
t i on a l  PAD D i s tr i c t s  I I  and I I I  r e f ine r i es t o  a s e cur i ty s t orage  
crude supp l y . I t  wou l d  a l s o  incr e as e  t o t al sys tem r e de l ivery ca ­
p ac i ty b y  conn e c t ing s e cur i ty s t o r ag e  crude to addi t i o n a l  trans ­
p o r t a t i on f ac i l i t i e s and wou l d  e l imin a t e  the n e e d  t o  move c rude by 
t anke r from Texas to L o u i s i ana  dur ing  an eme rg ency . I n  the event 
Gul f C o a s t deepwa t e r  t e rmina l s  are not comp l e t e d  by the t ime s a l t  
cavern s t o r ag e  i s  ava i l ab l e , p ip e l ine conne c t i ons to ex i s t ing crude 
d i s t r ib u t i on sys t ems wou l d  be requi r e d .  Howeve r , even in th i s  
ca s e , s a l t  dome s t o r a g e  o n  the Texas and Louis i ana Gul f C oas t 
s t i l l  app e a r s  the mo s t  a t t r a c t ive means o f  provi ding s e cur i ty 
s to r ag e . 

C ons truc t i on T iming 

F i gure  14  i l lus t r a t e s  the t ime r e qu i r e d  to cons truct a l arge  
s c a l e  G u l f  C o a s t s a l t  dome c rude s t o r a g e  p r o j e c t . From the t ime 
t h a t  a c on t r a c t o r  i s  s e l e c te d , i t  w i l l  t ake  ab out 2 . 5  years  t o  
r e ach t h e  s t age  whe r e  cavern l e ach ing c an b e g in . Dur ing th i s  pe ­
r i o d , engine e r ing de s i gn , env i ronme n t a l  s tu d ie s , mat e r i a l  acqu i s i -
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t ion , cons t ruc t i on o f  s e rv i c e  
d r i l l ing wou l d  b e  comp l e t ed . 
t ime mat e r i a l s  w i l l  e i th e r  b e  
s ary p e rmi ts or  tha t  the t ime 
t i ons w i l l  b e  r e duced .  

f ac i l i t i e s  and a por t i on o f  the we l l  
A k e y  a s s ump t ion is  t h a t  long l e a d  
ordered  in advance of  ob t a in i ng nece s ­
requ i r e d  to  proces s p e rmi t app l i ca -

L e aching i s  a t ime - consuming p ro c e s s  requir ing the c i r cul a ­
t i o n  o f  ab out 7 b ar r e l s  o f  water  fo r e ach b ar r e l  o f  s torage  cap ac ­
i ty . Comp l e t i on o f  1 0 0  MMB of  s torage  c ap ac i ty p e r  year wou l d  re ­
qu i r e  a water  c i rcu l a t i on rate  o f  ab out 1 . 9  MMB / D . Wh i l e  t ime to 
c omp l e t e  the u l t ima t e  s torage  c ap a c i ty of a proj e c t  i s  dependent 
on to t a l  s i z e , l o c a t i on , d e g r e e  o f  urgency and fund i ng , it should 
be po s s ib l e  to l e a ch a 1 0 0  to  2 0 0  MMB p r o j e c t  in 3 years . I f  fi l l ­
ing o f  the caverns coul d b e  comp l e te d  in 3 years , the en t i r e  proj ­
e c t  from s e l e c t i on o f  a contractor  to  c omp l e t i on o f  f i l l  wou l d  
t a k e  about 6 . 5  years . Th is  s chedule sugg e s t s  t h a t  comp l e t i on o f  
s uch a pro j e c t  b y  t h e  e a r l y  1 9 8 0 ' s  i s  p o s s ib l e . I t  a l s o  ind i c a t e s  
tha t  f i l l  o f  newl y  con s t ru c t e d  s t orage  c o u l d  probab ly n o t  b e g in 
b e fo r e  1 9 7 9 . C omp l e t i on o f  two s uch p ro j e c ts s imul t ane ous ly  o r  
o n e  much l ar g e r  p r o j e c t  might  requ i r e  add i t i onal t ime depending 
up on the s i te ( s ) chos en , fresh w a t e r  and dr i l l ing rig avai l ab i l i ty ,  
e t c . S ince  ab o u t  3 years  i s  curre n t l y  r e qui r e d  to  o b t ain mater i a l s  
and c ons truc t s t e e l  t ankage , f i l l  c o u l d  n o t  b e  ini t i a t e d  much , i f  
any , e ar l i e r  than i f  t h e  ab oveg round s torage  a l t e rn a t ive were 
s e l e c te d . 
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Gul f  C o as t deepwa t e r  t e rmina l s  are e xp e c t e d  to b e c ome ope r a ­
t i onal  dur ing 1 9 7 8  o r  1 9 7 9 . I f  imp o r t e d  crude i s  purch a s e d  for 
s e cur i ty s to ra g e  f i l l , ut i l i z at i on of d e epwat e r  termina l s  and 
VLCC ' s  for  t r an s p o r t a t i on of s uch crude wou l d  minimi z e  the tran s ­
p o r t a t i on p o r t i on o f  s e cur i ty s to r a g e  c o s t s . I f  deepwater  t e rmi ­
nal s are n o t  u t i l i z e d , imp o r t a t i on in smal l e r  ve s s e l s  m i gh t  w e l l  
ove r - l o ad c onvent i on a l  dock fac i l i t i e s . Th i s  woul d make concen ­
t r a t i on in l ar g e - v o l ume s to r age p ro j e c t s  mor e  d i f f i cul t and e xpen ­
s ive . Howeve r , the pr imary incent ive for l o c a t i on o f  s al t  dome 
s t o r a g e  n e ar de epwa t e r  t e rminal ons h o r e  t ank farms is the r e l at ive 
e a s e w i th wh ich  s e cur i ty s to r age c rude could be de l iv e r e d  to r e f in ­
e r i e s  dur ing an eme r g en cy . 

ADD I T I ONAL CONS I D ERAT I ONS FOR EME RG ENCY STORAG E RESERVES 

V o l ume of S e cur i ty S torage  Requ i r e d  

I n  h i s  l e t te r  o f  J anuary 2 2 , 1 9 7 3 , the Se cre t ary o f  the I n t e r ­
i o r  r eque s t e d  the  NPC t o  anal y z e  the p o s s ib l e  e ffe c t s  o f  and r e ­
sp ons e s  ava i l ab l e  t o  a 3 MMB/ D  interrup t i on o f  p e tro l eum imp o r t s . 
I f  p r o t e c t e d  i n  t o ta l  b y  s e cur i ty s t o r age , th i s  s i tu a t i on wou l d  
r e qu i r e  5 4 0  MMB o f  s to r ag e . Th i s  v o l ume a l one wou l d  p r o t e c t  
a g a in s t a 6 MMB/ D  i n t e rrup t i on f o r  9 0  days . I n  add i t i on t o  the 
pro t e c t i on o ff e r e d b y  s uch s e c ur i ty s tor age , p r o t e c t i on ( t ime to 
imp l ement eme r g ency pr ep aredne s s  p l an s )  would b e  prov i de d  b y  im ­
p o r t e d  c rude in t r an s i t  a t  the t ime o f  an inte rrup t i on and by us ab l e 
U . S .  work ing invent o r i e s . 

A c c o rd ing t o  the Bur e au o f  Mine s , U . S .  c rude inven t o r i e s  h ave 
fluc tuat e d  b e tween a l ow o f  ab out  2 3 0 MMB and a h i g h  of ab out  2 9 0  
MMB over the p a s t few ye ars . * The NP C C ommi t t e e  o n  P e t r o l eum S tor ­
age  C ap a c i ty h a s  e s t imat e d  that min imum crude invent o r i e s  o f  2 4 0  
MMB a r e  r e q u i r e d  for the s y s t em t o  remain ful ly  op e r a t i o nal . Th i s  
min imum i nventory incl udes l ine  f i l l , unus ab l e  t ank b o t toms and 
work i ng invent o r i e s  required  to ma i n t a i n  cont inuous op e r a t i ons . 
The r e f o r e , i f  an inte rrup t i on o c curr e d  when U . S .  inven t o r i e s  were  
near  the min imum , no us ab l e  inven t ory would  be  ava i l ab l e , a s s uming 
op e r a t i on s  were to cont inue at fu l l  c ap ac i ty . To the e x tent that  
U . S .  c rude inven t o r i e s  are  ab ove th i s  m in imum l ev e l  when an in t e r ­
rup t i o n  o c curre d ,  t h a t  o i l  wo u l d  b e  ava i l ab l e  for dr awdown and u s e  
as  an added c us h i on b e fore  s e cur i ty s to r a g e  s upp l i e s would h ave t o  
b e  u t i l i z e d .  

Ava i l ab i l i ty o f  Supp l i e s  for S e c ur i ty S to r ag e  F i l l  

I mp o r t s  c o u l d  b e  u t i l i z e d  for s e cur i ty s torage  f i l l . 
p u t  r a t e  o f  5 0 0  MB/ D  would b e  r e qu ir e d  t o  f i l l  5 0 0  MMB o f  
i n  3 y e ar s . Howeve r , i t  i s  p o s s ib l e  that  s urp l us fore i gn 
may no t b e  ava i l ab l e  for th i s  purp o s e . E xp o r t ing n a t i ons 

An in ­
s torage  
s upp l i e s 
h ave  in -

* U . S .  Bur e au o f  Mines , Min e ra Z Indu s tr i e s  Surv e y , Monthly 
P e t r o l e um S ta t emen ts . 
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d i c a t e d  that expans ion of p r o duc ing c ap a c i ty mus t b e  cons i s tent 
w i th ach ievement o f  the i r  n a t i onal  o b j e c tives . P o l i t i c s  as  we l l  
a s  e c onom i c s  w i l l  pl ay an imp o r t an t  r o l e  in de t e rmining the upp er 
l im i t  of p roduc t i on that  thes e p roduc ing n a t i ons wi l l  a l l ow .  

I n  addi t ion , the co s t  o f  imp o r t e d  s upp l i es  wou l d  b e  h i gh . 
As s uming wor l d  p r i ce s  a t  the t ime s e cu r i ty s torage  fi l l  c ommenc e s  
are  a t  t h e  current $ 1 0 t o  $ 1 2 p e r  b ar r e l  l eve l , t h e  f i l l  f o r  a 5 4 0  
MMB s al t  dome s t o r a g e  p r o gr am u t i l i z ing imp o r t e d  crude wou l d  c o s t 
b e tween $ 5 . 4  and $ 6 . 5  b i l l i on . Fur th e rmo r e , any s urp lus  imp o r t e d  
c rude ava i l ab l e  for  s t o rage f i l l  w o u l d  p rob ab l y  b e  h i gh i n  s ul fur 
cont ent . Many U . S .  r e fine r i e s  w i l l  no t be ab l e  t o  p ro c e s s  s our 
c rude , and re l ax a t i on of envi ronmen tal  r e gul a t i ons woul d b e  r e ­
qu i r e d  dur ing an eme r g ency t o  p erm i t  max imum u t i l i z a t i o n  o f  s our 
c rude in c e r t a in a r e a s . 

On b a l anc e , r e l ying on fore ign imp o r t s  to fi l l  c rude s torage  
by the e a r l y  1 9 8 0 ' s  invo lves  a r i s k  that s u ff i c i en t  crude ab ove 
normal demand may not b e  ava i l ab l e  to  the Un i t e d  S ta t e s . Th e p rob ­
ab l e  h i gh co s t  and r e l at i v e l y  h i gh s u l fur content o f  imp o r t e d  
crude i s  a l s o  o f  c on c e rn . 

Ano th e r  p o ten t i a l  s ource  o f  crude for  s e cur i ty s tor age fi l l  
i s  dome s t i c  produc t i on . Except for the Naval P e t r o l e um Re s e rves 
and c e r t a in p r oven r e s e rves  on A l a s k a ' s  N o r th S l ope and in the 
S an t a  Barbara Channe l , a l l  U . S .  o i l  fi e l ds are  p r o du c ing at maxi ­
mum e f f i c i en t  r a t e  a s  de f ined b y  fede r a l  and s t a t e  cons e rva t i on 
rul e s  and r e gu l a t i ons . Wh i l e  i t  i s  b e l ieved  that c e r t a in f i e l ds 
c o u l d  produ c e  a t  h i g h e r  r a t e s  for s h o r t  p e r i o ds during an eme rgen ­
cy w i thou t r e duc ing u l t imate  r e c ove r y , the capab i l i ty o f  s uch 
f i e l d s  to  s upp l y  eme r g ency c rude w i l l  be r e du c e d  s i gn i f i c an t l y  
through normal r e s e rvo i r  d e c l ine by 1 9 7 9 . A l s o ,  by 1 9 7 9  i t  is  
fe l t  th a t  all  e x i s t ing r e s e rves  as  we l l  a s  future exp l or a t i on d i s ­
cove r i e s  wi l l  b e  p r o duc ing a t  MER ' s  cons i s tent wi th the U . S .  g o a l  
o f  moving r ap i d l y  t oward en e r gy s e l f - s u ff i c i ency . 

As  d i s c us s e d  e a r l i e r , NPR - 1  ( E l k  H i l l s )  app e a r s  t o  b e  the 
o n l y  Naval P e t r o l eum Re s e rve w i th s u ff i c i ent proven r e s e rv e s  t o  
s upp o r t  a s ub s t an t i a l  r a t e  o f  p r o duc t i on . Wi th p roven r e s e rves o f  
1 t o  1 . 4  b i l l ion b ar r e l s ,  NPR - 1 i s  c ap ab l e  o f  provi ding a min imum 
o f  5 0 0  MMB o f  s e cur i ty s to r age  fi l l . I f  5 0 0  MMB were produced from 
NPR- 1 and p l ac e d  in s e cur i ty s t or a g e , r emain ing NPR - 1  res erves of 
s ev e r a l  hund r e d  mi l l i o n  b a rr e l s  wou l d  s t i l l s upp o r t  a s ub s t ant i a l  
i n t r a f i e l d  p r o du c ing r a t e . Add i t i on a l  exp l o r a t i on o n  NPR- 1 c o u l d  
a d d  t o  r e s e rv e s  and , th e r e fo r e , t o  pro duc ing c ap ac i ty .  Th i s  r e ­
ma in ing p r o duc ing c ap ac i ty c o u l d  b e  r e s e rved for eme rgency p roduc ­
t i on , u s e d  t o  p r o v i d e  addi t i onal  s e cu r i t y  s to r age o r  ma in t a ined a s  
a N aval P e t r o l eum R e s e rve . 

I t  shoul d b e  n o te d ,  howeve r , that there  i s  a s t rong p o s s ib i l ­
i ty that n o t  a l l  o f  the p r e s en t l y  ind i c a t e d  r e cove r ab l e  r e s erves 
c ou l d  b e  produ c e d  if p r o duc t i on we re s u s pended for a p e r i od of t ime 
a f t e r  a s  much a s  5 0 0  MMB had b e en produ c e d . L o s s e s  in r e covery 
from p a r t i a l l y  d ep l e t e d  r e s e rvo i r s  coul d o c cur dur ing a p r o l onged 
s hu t - in .  Acco r d i ng l y , it  s ho u l d  b e  r e c o gn i z ed that once a s ub -
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s t ant i a l  p e r centage o f  r e s e rve s i s  w i thdrawn , i t  may b e  n e c e s s ary 
to  c o n t inue p r o duc tion in order to maximi z e  u l t imate r e covery � I f  
E l k  H i l l s crude were s to r e d  in G u l f  C o a s t s a l t  dome s , s uch crude 
coul d b e  tran s ferred  to  re finer i e s  at a rate  of s everal  mi l l ion 
b arr e l s  p e r  day . Th i s  is  many t ime s greater  than the rate wh i ch 
cou l d  r e a l i s t i c a l l y  b e  ach i eved from NPR - 1  r e s e rvo i r  r o c k  w i thout 
adve r s e ly affe c t ing u l t imat e r e covery . Such a c t i on woul d  the r e fore 
g r e a t l y  enhance the n at i onal  s e cu r i ty p r o t e c t i on capab i l i ty pro ­
v i d e d  b y  NPR- 1 crude r e s erve s . 

I n  add i t ion , E l k  H i l l s  crude i s  r e l a t ive ly l ow in  s u l fur c on ­
ten t and c o u l d  thus b e  ut i l i z e d  b y  a h i gh p e r centage o f  U . S .  re fin ­
e r i e s  w i thout adding to  env ir onment a l  prob l ems . Al s o , u t i l i z a t i on 
o f  E l k  H i l l s  crude for  s e cur i ty s torage  fi l l  wou l d  e l im inate  the 
n e e d  to purch a s e  an e quiv a l en t  amount of f o r e i gn crude , thus re ­
duc ing the o ut - o f - po ck e t  co s t  o f  imp l �ment ing the p r o g r am b y  an 
e s t im a t e d  $ 5  to  $ 6  b i l l i on . 

E x i s t ing  o r  new p ip e l in e s  cou l d  b e  u s e d  to r e l o cate  5 0 0  MMB 
o f  E lk H i l l s  r e s erves in a Gul f  C o as t s al t  dome fac i l i ty at a co s t  
o f  ab o u t  $ 1  p e r  b ar r e l  ( � 3 0 MB / D  for 6 ye ar s ) . I f  tank e r s  were 
us e d - - e i th e r  5 0 - 5 5 , 0 0 0  d e adwe i gh t  tons ( DWT ) through the P anama 
C an a l  or VL C C ' s  ar ound S outh Ame r i c a - - the tran s p or t a t i on c o s t would 
be  ab o u t  $ 1 . 6 0 per b arr e l . Wh i l e a comb inat i on o f  the s e  me thods 
c o u l d  b e  u s e d , t anker ava i l ab i l i ty and cargo pre ference l e g i s l at i on 
may l im i t  the l a t t e r  al ternat ive . 

Ano ther p o t en t i a l  s ourc e  o f  o i l  to  f i l l  s e cur i ty s to r age would 
b e  F e d e r a l  Governmen t royal ty ent i t l ement s . An advantage  o f  us ing 
th i s  o i l  i s  tha t  i t  would be c l e a r ly e s t ab l i s h e d  that it woul d b e  
ava i l ab l e  to  me e t  e i ther  pub l i c ( defens e )  o r  pr ivate n e e d s  under  
eme rg ency cond i t i on s  wi thout introducing d i f f i cu l t  p r ob l ems o f  
owne r sh i p , e qui ty o r  c ompens at ion for inventory h o l d ing  co s t s . I t  
mus t b e  r e c o gn i z e d , however , tha t  comm i tment o f  royal ty o i l  t o  
s e cur i ty s to rage wou l d  incre a s e  o i l  imp o r t  requi remen t s  in  o r de r  
to  b a l ance s upp l ie s  w i th current cons ump t i on . 

Among o ther  imp o rt an t  cons i de r a t ions t o  b e  re s o lv e d  are the 
extent o f  gove rnment and/ o r  indus try f inanc ing and admin i s t r a t i on 
o f  eme rg ency s to rage  and i t s  f i l l . The C o unc i l  fe e l s  th a t  s e cur ­
i ty s to r a g e  s h o u l d n o t  b e  u t i l i z e d  unt i l  after  ( 1 ) a proper declar ­
a t i o n  o f  an energy eme r g ency b y  gove rnment  and ( 2 ) app r op r i at e  vo l ­
unt ary and mandatory s t andby cons ump t ion r e du c t i on measures  have 
b e en imp l emen te d . 
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APPEN D I X  A 

United States Department of the Interior 

Dear Mr. T rue : 

OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 

OEC 5 "'  1912 

The United States is in a period of rapidly increasing dependence on 
imported petroleum. As s o  cia ted with this dependency is the high 
risk involved to the Nation ' s  e conomic well-being and s ecurity in 
the event the s e  needed, impo rted energy supplie s  are inte rrupted 
for any r ea s on. With such an alarming trend it become s mandatory 
that the Nation' s emergency preparedne s s  program to insure supply 
of petroleum be improved without delay. 

Ove r the past year s ,  the Council ha s provided the Department of 
Inte rio r with many o-q.tstanding studie s  which have contributed directly 
to prepar edne s s  fo r a national emer gency. The Council' s re cent 
compr ehensive energy outlook study indicate s national policy options 
which will minimize dependence on imported petroleum over the long 
te rm. Howeve r ,  the study does not examine and evaluate alternative s ,  
po s sible eme r g ency actions and the results of such actions in the event 
of a temporary denial or marked reduction in the volume of imported 
petroleum available to the Nation during the next few years ahead. 

The Council is the r efo re reque sted to make a comprehens ive study and 
analysis of pos s ible eme r gency supplements to or alternative s fo r 
imported oil, natural ga s liquids and products in the event of inter ­
ruptions t o  current levels o f  imports of the s e  energy supplie s .  Wher e  
po s sible , the re sults o f  eme rgency measure s or actions that could 
be taken before or during an emergency under pre s ent conditions s hould 
be quantified. For the purpo s e  of this study only, a s sume that current 
levels of petroleum imports to the United State s are reduced by denial 
of (a) 1 .  5 million barrels per day fo r a 6 0 -<lay period, and (b) 2. 0 
million barrels per day for a 9 0 - day period. 

Of particular inte r e st are supplement s  to normal dome stic supply such 
a s : the capability for emergency increas e s  in production, proce s sing, 
transportation and related storag e ;  the ability to provide and maintain 
an eme r gency storage capability and inventorie s ;  interfuel sub stitution 
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or convertibility of primary fuels in the maj or fuel consuming s e ctor s ;  
s ide effe cts of abnormal eme rgency ope rations ; gains in supply from 
varying levels of curtailments , rationing and cons e rvation measure s ;  
gains from temporary relaxation of environmental re strictions ; a s  
well a s  the constraints , if any, impo sed by deficient support capa ­
bility if an extraordinary demand o c curs fo r manpowe r ,  mate rial s ,  
a s s ociated capital requirements and ope rating expens es due t o  emer­
gency mea sure s .  

Such studie s should be completed a s  s oon a s  practicable, with at 
least a preliminary repo rt pr e s ented to me by July 1 97 3 .  

Mr. H .  A .  T rue, Jr. 
Chairman 
National Petroleum Council 
1 6 25 K Street, N. W. 
Washington, D. C .  2 0 0 0 6  

Since rely your s ,  

Hollis M o  Dole 

Assistant Se cretary of the Interior 
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United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHINGTON, D.C. 20240 

In Reply Re fer to : 
MOG 

Dear Mr . True : 

In our letter to you o f  December 5 ,  19 72 , we asked that the 
Na�ional Pe troleum Council make a comprehensive s tudy and analysis 
o f  po s s ible emergency supplements to or alternatives for imported 
oil , natural gas liquids and produc ts · in the event of interrup­
t ions to current levels of imports of these energy supplies . We 
are pleased that the Council has agreed to undertake this s tudy . 

Our reque s t  letter s e t  out s evera l as sump tions regarding p etro leum 
supply levels which we now bel ieve require clarification . Rather 
than assuming a reduction in petro leum imports to the United States 
of (a) 1 . 5 mi llion barre ls per day for a 60- day perio d ,  and (b ) 2 . 0  
mil l ion barre ls per day for a 90-day perio d ,  i t  would be more us eful 
to assume a denial of (a) 1 . 5 mil l ion barrels per day for 90 days , 
and (b ) 3 . 0  mi llion barre ls per day for a period o f  6 month s . It 
is anti cipated that the Commit tee wi l l  cons ider the current and 
predicted mix between crude and product imports in determining 
the impac t  of the assumed denial s .  

We wish to reaffirm that a pre liminary report should be submitted 
by July 19 7 3 . 

Mr . H .  A .  True , Jr . 
Chairman 
National Petroleum Counci l  
1 6 2 5  K Stree t ,  N .W .  
Washing to n ,  D .  c .  20006 
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t!Jt� 
Se cre��� o f  the Interior 



United States Department of the Interior 

I n  Rep l y  Refe r To : 
EOG 

Dea r M r .  T rue : 

OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 

OCT 2 6 1973 

O ne o f  t h e  s cena r i os i n  the Nat i on a l  Pet ro l eum Counc i l ' s Eme rgency 
Prep a rednes s S t udy con s i de r s  a maj o r  i nte rrup t i on i n  fo re i g n o i l 
s u pp l i es to t h e  U n i ted S t a t e s  as of J a n u a ry 1 ,  1 974 . 

Though t h i s  phase of you r Study i s  nea r i ng comp l et i on ,  recent eve n t s  
h ave a dded new u rgency to t h i s  s cena r i o .  The re fo re , I a s k  that you 
q u i c k l y d raw toge t he r t he wo rk wh i ch you h ave accomp l i s hed rega rd i ng 
a J a n u a ry 1 ,  1 974 s upp l y i nt e r rupt i on a n d  s ubm i t i t  to the Depa rtment 
o f  t he I nte r i o r a t  the ea r l i es t  pos s i b l e  dat e .  

S i-Jc e re l y  you rs , 

-��Pl\4 . ._ a1rrL-� · ,  ... tt I , 

.If tfl· .. , ., 
As s i s t ant

- �ec/-e t a ry o f  the I nt e r  o r  

M r . · H.  A .  T rue , J r .  
C h a i rman , Nat i on a l  Pet ro l eum Counc i l  
1 6 25 K St reet , N . W . , Su i te 60 1 
Wash i ngton , D . C .  20006 

1 2 3  



United States Department of the Interior 

Dear Mr . True : 

OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 

DE.·c 2 1  1973 

The present energy s ituation make s it imperat ive that inc reased 
dome s t ic exp loration for energy sources , particularly oi l ,  be 
undertaken at the ear lies t pos sible t ime . 

So that a rat iona l program might be deve loped the Department of 
the Interior has an urgent need to know the ava i lability of mater­
ials , manpowe r and equipment nec e s s ary for the exp loration ,  dri lling 
and produc tion of oil during the next two years . Any shortages of 
ma terials ,  manpower or equipment needed for these tasks should in­
dicate the probab le limi tation on dri l l ing activity .  The dura tion 
and caus es of such shortages , together with any pos s ible measures 
to a l leviate them, should be set forth . 

At our reque s t  the National Petroleum Counc i l ' s  Committee on Eme rgency 
Preparednes s  i s  presently conduc ting a s tudy to examine and evaluate 
a lternat ives , pos s ible emergency actions and the results of s uch 
actions in the event of a temporary deni a l  or marked reduction in 
the volume of imp orted petroleum avai lable to the Nat ion . 

In our letter to you of Dec ember 5 ,  1 9 7 2 , reque s t ing the Nat i onal 
Pe troleum Counc i l  to undertake the above s tudy one of the items 
mentioned was the capabi l i ty for emergency increases in p roduc t ion . 
Becaus e the informat ion needed on the ava i labil ity of materials , 
manpower and equipment for exp loration and production fa l l s  within 
this cat egory I am reques ting that you have the Nationa l Pe troleum 
Counc i l ' s  Committee on Emergency Preparednes s  appoint an appropriate 
s ubcommi ttee to undertake this task. 

Bec ause of the urgency of this ma tter your early response and coopera­
t ion wi l l  be g rea t ly apprec iated . 

Mr . H. A. True , Jr . 
Chai rman 

S in,re:y yours , 

��:'wakefield 
As s i s tant Secretary 

Na t i ona l Petro leum Council 
c /o True Oil Company 
P o s t  O f f i c e  Drawer 236 0 , Casper, Wyo . 82601 

Save Energy and You Serve America! 

1 2 5  



APPEND I X  B 

The f o l l ow ing indu s t ry repre s en t at ive s have p ar t i c ip at e d  i n  
thi s  s tudy . 

NAT I ONAL PETROLEUM COUNC I L ' S  
COMM I TTEE ON EMERGENCY P REPAREDNE SS 

CHAI RMAN 

C arro l M .  Benn e t t  
C h a i rman o f  t he Board 
Texas  P ac i f i c  O i l  C omp any , I n c . 

SEC RETARY 

Vincent M .  Br own 
Exe cu t ive D i r e c t o r  
N a t i onal  P e t r o l eum Counc i l  

V I CE CHAI RMAN 

M .  A .  Wr i ght 
Chairman and Chief 

Execu t ive Off i c er 
Exxon C omp any , U . S . A .  

E X  O FF I C I O  

H .  A .  True , Jr . 
Cha i rman 
N a t i on a l  P e t r o l eum Counc i l  

SPEC IAL AS S I STANT TO THE CHAI RMAN 

Harry Green 
General  Manager 
Adm in i s t r at ive S e rv i c e s  
T ex a s  P a c i f i c  O i l  C ompany , I nc . 

* * * * * * 

Z .  D .  Bonne r  
P r e s ident 
Gu l f  O i l C omp any - - U . S .  

H .  B r i dg e s  
P r e s ident 
She l l  O i l  C omp any 

Richard J .  G on z a l e z  
C onsul t an t  
Hous t on , T e x a s  

Maur i c e  F .  G r anv i l l e  
Cha i rman o f  t he Bo a r d  
Texaco I nc . 

J ake L .  H amon 
O i l  and G a s  Produc e r  
D al l as , Texas  

H .  J .  Hayn e s  
Cha i rman o f  t h e  Bo ard 
S t andard O i l  C omp any of C a l i forn ia  
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J ohn A .  Kaneb 
P r e s ident 
Nor the a s t  P e t r o l eum I ndu s t r i e s , I n c . 

G e o r g e  F .  K irby 
P r e s ident 
Texas E a s t e rn Transm i s s i on Corp . 

Wi l l i am A .  Lo ckwo od 
S en i o r  V i c e  P r e s i dent 
F ir s t Nat i on a l  C i ty Bank of 

N ew York 

W .  F .  Mar tin 
Cha i rman 
P hi l l ip s  P e tro l eum C omp any 

Har o l d  M .  McC lure , Jr . 
P r e s ident 
McC lure O i l  C omp any 

D .  A .  Mc G e e  
C ha irman 
K er r - Mc G e e - C orpora t i on 



E .  C lyde McG r aw 
Chairman o f  t he Board 
T r an s cont inen t a l  Gas P ip e  

L ine C orp o r a t i on 

C .  J ohn Mi l l er  
P r e s ident 
I ndep endent P e t r o l eum As s o c i a t ion 

o f  Ame r i c a  

Rob er t  V .  Se l l e r s  
Cha irman o f  the Board 
C i t i e s  Serv i c e  C omp any 

I rv ing S .  Shap iro 
C ha irman o f  the Board 
E . I .  duPont de Nemour s & 

C omp any , I n c . 

J ohn E .  Swe a r ingen 
Chairman o f  the Board 
S t andard O i l  C omp any ( I ndiana)  

Rawl e ig h  Warner ,  Jr . 
C ha i rman o f  the Board 
Mob i l  O i l  Corpo r a t i on 

COORD I NAT I N G  SUBCOMM I TTEE 
OF THE 

NAT I ONAL PETROLEUM COUNC I L ' S  
COMM I TTEE ON EMERGENCY PREPAREDNE SS 

CHA I RMAN 

Dr . J ame s S .  Cro s s  
D i r e c t o r , Econom i c s  and 

I ndu s try Affairs  
Corpo rate  Deve l opment 
Sun O i l  Comp any 

SE CRETARY 

Vincent M .  Brown 
Ex e cut ive D ir e c t o r  
Nat ional P e tro l eum C ounc i l  

ALTE RNATE SECRETARY 

Mar s ha l l  W .  N i cho l s  
As s i s t an t  D i rector  for 

Comm i t t e e  Opera t i ons 
Nat i onal  P e tr o l eum Counc i l  

* * * * * * 

Thoma s H .  Burbank 
V i c e  P r e s ident 
E d i s on E l e c t r i c  I n s t i tu t e  

Edward T .  D iC o r c ia  
As s i s t ant Gene r a l  Manag e r  
Supply Departmen t 
Exxon C ompany , U . S . A . 

Theodore R .  Eck 
Chief Economi s t  
S t andard O i l  C omp any ( I nd i an a )  

Harry Green 
G eneral  Manag er  
Admin i s trat ive S e rv i c e s  
Texas  Pac i f i c  O i l  C omp any , I n c . 
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Kenn e t h  E .  H i l l 
Exe cut ive V i c e  Pr e s ident 
Corporate  F inance 
Blyth E a s tman D i l l on & C o . , Inc . 

Thomas A .  P e ake 
As s i s t an t  to the Pre s i dent 
S t andard O i l  C omp any o f  C a l ifo rn i a  

J ohn F .  Roo r da 
Vice  P r e s i dent 
P l ann ing and Ec onomics  
She l l  O i l  C ompany 

S .  E .  Wa t t e r s on , Jr . 
Manager , Tanke r P l ann ing 
S t andard O i l  C omp any of C a l iforn i a  



SPEC IAL AS S I STANTS 

Richard B .  Guer in 
S t aff E c on om i c s  Sp e c ia l i s t  
F o r e ca s t ing , P l anning & E c onom i c s  
She l l  O i l  Comp any 

A .  R .  Talpt  
S t af f  D ir e c t o r  

H .  L .  H i l l e ary 
S en i o r  S t aff Ec onomy Ana l y s t 
C omp t r o l l er ' s  Department 
S t andard O i l  C omp any of C a l i fo rn i a  

Indu s t ry Supp l y  E conom i c s  
S t an dard O i l  C omp any ( I n d i an a )  

C HAI RMAN 

POTENT IAL 

NAT I ONAL 
COMMI TTEE ON 

Edward T .  D iC o r c i a  
As s i s t an t  G en e r a l  Manager 
Supp ly Department 
Exxon Comp any , U . S . A .  

SUBCOMMI TTEE 
ON 

P ETROLEUM P RODUCT I ON 
O F  THE 

PETROLEUM COUNC I L ' S  
EMERGENCY P RE PAREDNE S S  

SECRETARY 

Mar s ha l l  W .  N i cho l s  
As s i s t an t  D i r e c t o r  for 

C omm i t t e e  Op erat i on s  
N a t ional  P e tr o l eum Counc i l  

AS S I STANT TO THE CHAI RMAN 

R .  G .  Br andom 
Supp ly Sys t ems P l anning 

C o o r d in a t o r  
Supp l y  P l ann ing 
Exxon C omp any , U . S . A .  

* * * * * * 

Char l e s  M .  A l l en 
Nor th Amer i c a  Exp l orat i on 

and P r o du c t i on D iv i s ion 
Phi l l ip s  Pe tro l eum C omp any 

C o l l i s  P .  Chand l e r , Jr . 
P r e s i d en t  
Chand l e r  & As s o c i at e s , I n c . 

Gene F .  C l arke 
As s i s t an t  D iv i s ion Man ag e r  
Midland D iv i s ion 
Produc ing D ep ar tmen t - C e n t r a l  U . S .  
T exaco I n c . 
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W .  A .  Dan i e l  
Reg i onal  P l ann ing C o or d inator  
Exp l o r a t i on and P ro duc t i on 
Mob i l  O i l  Corp o rat i on 

T .  E .  Dav i s  
D i r e c t o r , Natur a l  Gas  & G a s  

P r o du c t s  Dep artment 
Cont inent a l  O i l  C omp any 

Rob e r t  G .  Jon e s  
D ir e c t o r , I n du s try Af f a i r s  
Marathon O i l  Comp any 



F r ank T .  L l oyd 
D i r e c t o r  of Sp e c i a l  P r o j e c t s  
Re s e rvo ir Eng ine e r ing Departmen t 
At l ant i c  Richfi e l d  C omp any 

J ohn M .  L l oyd , J r . 
Sup erv i s o r , Produc t i on P lann ing 

and C o o r d inat i on 
Amoco  Pr oduc t i on Comp any 

Rex V .  Phelps  
Vice  Pre s id ent 
P l ann ing and P r o j e c t s  Department 
Warren P e t r o l eum C omp any 

J .  W .  P owe r s  
Manag e r , Hydroc arbon Supp l y  
Tran s c o  Ene rgy Comp any 

J .  R .  T e e l  
Manag e r  
Re s e arch & T e chn i c a l  S e rv i c e  
Exp l o ra t i on & P r o du c t i on D ept . 
Ske l ly O i l  C omp any 

Mark Wh i t e  
Manag e r , Re s e rvo ir  Eng ine e r ing 

and E conom i c s  
Techn i c a l  S e rv i c e s  
Sun O i l  C omp any 

SUBCOMMI TTEE 
ON 

FUEL C ONVE RT I B I L I TY AND USE CURTA I LMENT 
OF THE 

NAT I ONAL PETROLEUM COUNC I L ' S  
COMMITTEE ON EMERGENCY PREPAREDNESS 

CHAI RMAN 

John F .  Roorda 
V i c e  P r e s ident 
P l anning and E conom i c s  
She l l  O i l  C omp any 

SECRETARY 

Vincent M .  Br own 
Exe cut ive D ir e c tor 
National  P e t r o l eum Counc i l  

ASS I STANT TO THE CHAI RMAN 

R i chard B .  Guerin 
S t af f  E c onom i c s  Spe c i a l i s t  
F o r e c a s t ing , P l ann ing & E c onom i c s  
She l l  O i l  Comp any 

* * * * * * 

C l aude I .  Al l en 
Marke t Re s e arch Department 
S t andard O i l  C ompany of C a l iforn i a  

Robe rt B .  Bo s sung 
I ndu s tr ial  & Consumer Bus ine s s  
Exxon C omp any , U . S . A .  

R .  B .  Fo s te r  
Manager o f  Indu s t ry P l ann ing 
I n s t itute of G a s  T e chno l ogy 

Donald G as p e r  
D i r e ctor  o f  E c onom i c  S tud i e s  
Cons o l idat ion C o al C omp any 

1 30 

Dr . P au l  M .  Hau s e r  
Manag er , T e chn i c a l  D iv i s ion 
Purcha s ing Department 
E . I .  duP ont de Nemours & 

C omp any , Inc . 

Wal te r  D .  Man z 
Manager , Bus ine s s  & 

Env ironment a l  Stud i e s  
Mob il  O i l  Corpora t i on 

L .  F .  O ' Donne l l  
Manag e r , P r o j ect  Development 
Advanced  P ower Sys t ems 
Gul f G eneral  Atomic  C omp any 



Dr . C .  J .  P o t t e r  
Chairman 

J .  L .  Schenck 

Roche s t e r  & P i t t s burgh 
C o a l  C ompany 

As s i s t ant D i r e c t o r  
E conom i c s  & S t at i s t i c s  
E d i s on E l e c tr i c  I n s t i tu t e  

J ames  F .  Shook 
Chief  
Sp e c i a l  P r o j e c t s  S e c t ion 
The Aspha l t  I n s t i tute 

SPEC IAL ASSI STANT 

Wi l l iam J .  Brennan 
Marke t ing Department 
I n du s t r i al & C onsumer Bus ine s s  
Exxon C omp any , U . S . A .  

SUBCOMMITTEE 
ON 

PETROLEUM LOG I ST I C S 
O F  THE 

NAT IONAL P ETROLEUM C OUNC I L ' S  
COMMI TTEE ON EMERGENCY PREPAREDNE S S  

CHA I RMAN 

S .  E .  Wa t t e r s on , J r . 
Manag e r , T anker P l ann ing 
S t and ard O i l  C omp any of C a l i fo rn i a  

SE CRETARY 

Mar s ha l l  W .  N i cho l s  
As s i s t ant D ir e c t o r  for 

C omm i t t e e  Op erat ions 
Nat i on a l  P e t r o l eum C ounc i l  

AS S I STANT TO THE CHA I RMAN 

D .  J .  Ma r s ha l l  
C o rporat i on C omp t r o l l e r ' s 

Ana lyt i c a l  D iv i s ion 
S t andard O i l  C omp any o f  C a l if . 

* * * * * * 

T .  K .  Ba t eman 
Supp ly & D i s tr i but i on Dep t . 
Texaco Inc . 

S t ephen E .  B e r g e r  
Manag e r , Supp ly & D i s tr ibu t i on 
Ashl and O i l , I n c . 

Robert P .  L ennart 
Man ag e r , T r ansp o rt a t i on P l ann ing 
Amo c o  O i l  C omp any 
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Wi l l i am H .  McCu l l ough 
V i c e  P r e s ident 
P e t r o l e um Products  
Texas  E a s t e rn Transmi s s ion 

C o rporat ion 

Roy W .  We i land 
C o o rd inator  
I ndu s t ry & Governme nt An a l ys i s  
Supp l y  P l ann ing 
Exxon Company , U . S . A .  



SUBCOMM I TTEE 
ON 

EME RGENCY I NDUSTRY/ GOVERNMENT COOPE RAT I ON 
OF THE 

NAT I ONAL PETROLEUM COUNC I L ' S  
COMM I TTEE ON EMERGENCY P RE PAREDNESS  

CHAI RMAN 

Thomas A .  P e ake 
As s i s t ant to the  Pre s ident 
S t andard O i l  Comp any of C a l i fo rn ia  

SECRETARY 

Vincent M .  Brown 
Execut ive D i r e c tor 
Na t i onal  P e t ro l eum Counc i l  

* * * * * * 

J o hn C .  Abr am 
V i c e  P r e s ident 
Re gul atory Aff a i r s  
Sou thern C a l iforn i a  Gas  Comp any 

E .  A .  Adomat 
Ex e cut ive V i c e  P r e s iden t  
F l o r id a  P ower and L i ght Comp any 

Ro s s  Albon 
E x e cut ive Vice P r e s ident 
Operat ions 
Northern Natur a l  Gas Comp any 

J o hn C .  Boehm 
Senior  V i c e  P re s ident 
Tran s c ont inen t a l  G a s  P ip e l ine  Co . 

J o e  H .  Box 
Sen i or Vice  P r e s ident 
Mi s s i s s ipp i P ower & L i ght Comp any 

Edward Frye 
As s i s t ant t o  the V i c e  P r e s ident 
Ed i s on E l e ct r i c  I n s t i tute 

Dona ld G asper 
D irector  o f  Econom i c  Stud i e s  
Con s o l ida t ion C o a l  C omp any 

Wi l l i am V .  Har tman 
V i ce P r e s ident 
P e ab ody Coal Comp any 

J o hn L .  Ke l ly 
V i c e  P r e s ident 
Supply and Transpor t a t i on 
We s t ern Hem i sphere P e t ro l eum D iv .  
Cont inen t a l  O i l  C omp any 
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Wi l l i am F .  Kenny I I I  
P r e s i dent 
Meenan O i l  Comp any , I nc . 

D .  A .  Lar s on 
P r e s i dent 
Northern Propane Gas  Comp any 

Rona l d  R .  Ma cN i cho l a s  
D ir e c t o r  
E c onomic and F inan c i a l  P l anning 
P e op l e s  G a s  C omp any 

Howard A .  P arker 
General  Manager 
Consumer Commerc i a l  Marke t ing 
Amoco  O i l  C omp any 

Rob e r t  A .  P i erp ont , Jr . 
Man ag e r , Who l e s a l e  Fue l s  Bus ine s s  
Marke t ing Department 
Exxon Comp any , U . S . A .  

Herb e r t  W .  Sears  
V i c e  P r e s ident 
Northe a s t U t l i i t i e s  Serv i c e  C o rp . 

Wi l l i am S e l l s  
As s i s tant C h i e f  E l e c tr ical  Engr . 
L o s  Ang e l e s  Dep ar tment o f  

Wat e r  and P ower 

Hugh S .  Sparrow 
Vice  P r e s ident 
Produ c t s  Sup p l y  
Gul f  O i l  Comp any - - U . S .  



He rb e r t  C .  T enny 
Gene r a l  Manager  

G e o r g e  W .  Wh i t e  
V i c e  P r e s i dent 

Supply & D i s tr ibut i on Dept . 
Texaco  I n c . 

T enne s s e e  G a s  P ip e l ine Comp any 

SUBCOMM I TTEE 
ON 

MATE RIALS & MANPOWE R  REQU I REMENTS FOR 
P ETROLEUM E XPLORAT I ON , DR I LL I NG  & P RODUCT I ON 

OF THE 
NAT I ONAL PETROLEUM COUNC I L ' S  

COMMI TTEE ON EME RGENCY P RE PAREDNE S S  

V I CE CHAI RMAN 

W .  H .  K l arqu i s t  

CHA I RMAN 

Kenne th E .  H i l l  
Ex ecut ive V i c e P r e s ident 
Corp o r a t e  F inance 
B lyth E a s tman D i l l on & C o . ,  I n c . 

SE CRETARY 

Gene r a l  Manager  o f  Purchas ing 
S t andard O i l  Comp any of C a l i forn i a  

Jame s W .  Winfrey 
C ons u l t an t  to the Nat i onal  

P e tro leum Counc i l  

J .  E .  Barn e s  
V i c e  P re s i dent 
Pur cha s ing 
Cont inen t a l  O i l  C omp any 

R .  J .  Baue r 

* * * * * * 

Minor S .  Jame s on , Jr . 
C on s u l t ant 
I ndep endent P e tr o l eum 

As s o c i at ion o f  Ame r i ca 

Vice  P r e s i dent , Purchas ing 
& G ene r a l  S e rv i c ing 

She l l  O i l  C omp any 

S t an T .  McC arde l l  
General  Manag er 
Purchas ing Dep artment 
Texaco  I n c . 

E .  H .  C l ark , Jr . 
Pr e s i dent 
Baker O i l  T o o l s ,  I nc . 

H .  B .  Doug l as 
Manage r ,  O r g an i z at i on 

& C o s t  Cont r o l  
Chevron O i l  C omp any 

Wi l l i am G .  O s b o rne 
V i c e  P re s i dent 
C i t i e s  Serv i c e  O i l  Comp any 

Har o l d  T .  Wright 
Manag e r  o f  Eng ine e r ing 
P r o duc t i on D epar tment 
Exxon C omp any , U . S . A .  

SPEC IAL ASS I STANTS 
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J .  C .  Gr indal 
S t af f  Eng ine e r  
Exxon Comp any , U . S . A . 



AP PENDI X  C 

EMERGENCY O I L  P RODUCT I ON F ROM P R I VATELY OWNED F I ELDS 

Th i s  app end i x  s ummari z e s  the t empo rary eme r gency p r oduc t i on in 
exce s s  of MER avai l ab l e from current ly p r o ducing p r ivate ly own e d  
f i e l ds i n  1 9 7 4  and 1 9 7 8 . Such p roduc ing r a t e s  cou l d  b e  r e a l i z e d 
for 6 months  wi thout s i gni fi can t ly r e duc ing u l t imat e recove ry . The 
fi e l d  l eve l cap a c i t i e s  cons i s t  o f  the maximum p ro duc t i on that c an 
b e  de l i v e r e d  thro ugh f i e l d  p r o duct i on and gather ing fac i l i t i e s , 
wi thout c r e a t ing  exce s s ive op e rat ing p rob l ems ( in s ome cas e s  gas  
wou l d  h ave t o  b e  f l ared) . Produc t i on de l iverab l e  to r e f i ne r i e s  
cons i s t s  o f  that p o rt ion of  t h e  add i t ional  f i e l d  p roduct i on wh i ch 
can b e  mo ve d thr ough exi s t ing t runkl ines . The r e s u l t s  p r e s en t e d  
a r e  b a s e d  on a n  indiv i dua l analy s i s  o f  2 3  maj or o i l  f i e l d s  wh i ch 
have e s s en t i a l ly a l l  o f  the s p a r e  o i l  p r o ducing cap a c i ty i n  the 
Uni t e d  S t a t e s . 

EAST TEXAS F I ELD 

The E a s t T exas fi e l d  current ly  p r o duces  at  an MER o f  ab out 
2 0 0  MB / D  f r om s ome 1 3 , 0 0 0  we l l s  l o c a t e d  on about 2 , 0 0 0  s ep ar a t e  
l e a s e s . The s e  are  own e d  a n d  op e r a t e d  by s ome 3 5 0  indiv i du a l s  and 
co rp o r a t i ons . I n  an emerg ency , p ro duc t i o n  from the f i e l d c an b e  
inc r e as e d  b y  5 0  MB/ D  t o  a t o t a l o f  2 5 0 MB/ D  wi thin a p e r i o d  o f  day s  
( s e e  F i gu r e  1 5 ) , and w i th only mi no r mo di f i c at i ons t o  p ro du c t i on 
and gath e r i n g  faci l i t i e s . T h i s. l imi t i s  s e t  by the cap a c i ty o f  
e x i s t ing s al tw a t e r  d i s p o s a l  f a c i l i t i e s . Thi s  addi t i on a l  p r o duction  
c an a l s o  be  de l ivered  to r e f ine r i e s  through exi s t ing  p ip e l ine s . 

Maxi mum p r o duct ion in exc e s s  o f  MER wh ich cou l d  b e  s us t a i n e d  
for 1 8 0  d a y s  i s  e s t imat e d  t o  b e  2 1 0  MB/ D  fo r a t o t a l  p r o duct ion 
rate  of  4 1 0  MB/ D . Producing a t  s uch r a t e  wou l d  requi re  f l aring o f  
s ome 2 0  MMC F / D  of  g a s  b e cau s e  o f  ina dequa t e  gas  han d l ing faci l i t i e s . 
Addi t io n a l  comp r e s s i on and gas  p l ant p ro c e s s ing fac i l i t i e s  could  b e  
ins t a l l e d  t o  h an d l e  th i s  f la r e  v o l ume ; howe ver , th i s  woul d  t ake more 
than 6 mon ths . I t  i s  as s umed that an incre a s e d  p er w e l l  a l l owab l e  
wou l d  b e  a dmin i s t e r e d  under current fi e l d  rul e s . Th i s  wou l d  r e s ul t  
in a s ub s tant i a l  increas e i n  s a l twater  p r o duc t i on ,  and b o th fi e l d  
p r o du c t i on fac i l i t i e s  an d th e s a l twater  d i s p o s al s y s t em wou l d  have 
to be exp ande d .  This  wou l d  t ake 3 months and wou l d  cos t about $ 4 . 5 
mi l l i on .  The ave r ag e  f i e l d  l eve l emerg ency p roduc t i on fo r 6 mon ths 
wou l d  the r e fore  b e  1 3 0  MB/ D .  

Max imum p r o duct i on de l iverab l e  t o  r e f i ne r i e s  i s  l im i t e d  by th e 
exi s t ing t runk l ine capac i ty o f  about 2 5 0  MB /D . Thus , for a s hor t ­
term eme rgency , p r o duct i on de l i v e r ab l e  in exce s s  of  MER from the 
E a s t Texas  f i e l d  would  ave r ag e  5 0  MB/ D  for 6 mon ths . S uch emerg ency 
c ap ac i ty s houl d b e  avai l ab l e  thro ugh at  l e as t  1 9 7 8 .  Exp ans i on o f  
the E a s t T e xas t runk l ine s y s t em woul d requi re 1 2  to  1 8  months . 
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MONTHS FROM START OF EM E R GENCY 

I 

6 

F igur e  1 5 . T empo r ary Eme r gency C apac i ty in Exc e s s  o f  MER - - E a s t  
T e x a s  F i e l d  ( Curr ent P r o du c t i o n : 2 0 0  MB/ D ) . 

WEST HAS T I NGS F I E L D  

The We s t  Has t i n g s  f i e l d  i s  currently p r o ducing about 7 0  MB/ D .  
I t  i s  e s t imat e d  that  addi t i onal  eme rg ency p r o duct i on o f  5 0  MB /D  
c ou l d  be  ob taine d from t h i s  f i e l d  for a t o t al r a t e  o f  1 2 0  MB / D .  
The maximum add i t i on a l  p ro duc t i on de l i ve r ab l e  f rom th e Wes t H as t ings 
f i e l d  to re fin e r i e s  is current ly l imi t e d  to about 90 MB/ D through 
the  new t runk l in e  c ap a c i ty wh i ch has j us t  b e en c omp l e t e d . Howeve r ,  
by Novemb e r  1 9 7 4 , th i s  c ap a c i ty wi l l  b e  incre as e d  t o  1 2 0  MB / D . I t  
i s  e s t imat e d  that We s t  Has t ings w i l l  have no s p a r e  p ro duc ing cap a c ­
i ty b y  1 9 7 8 . 

YATES F I ELD 

The Yates f i e l d  is  curr en t ly p r o ducing at an MER o f  50  MB/ D  
from about 6 0 0  w e l l s  ( s e e F i g ure 1 6 ) . I n  an eme rge ncy , p roduc t i on 
from the f i e l d  c o u l d  e as i ly b e  incre as e d  by 5 0  MB / D  t o  a t o t a l  o f  
1 0 0  MB/ D .  T h i s  l imi t i s  s e t  by t h e  c ap a c i ty o f  the gas p r o c e s s i ng 
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6 

T e mp orary E me r g en cy C ap a c i ty in  E x ce s s  o f  ME R - - Y at e s  
F i e l d  ( Current P r o duc t i on :  S O  MB /D ) . 

p l ant ; f l aring i s  n o t  a vi ab l e  a lt e rn a t i v e  b e c aus e o f  the h i gh 
me rcap t an and hydro g en s ul f i de content o f  the g as ( ab out  6 p e rcent 
by vo l ume ) . At a p r o ducing r a t e  o f  1 0 0  MB/ D , the f i e l d  r e s erve - to ­
p roduc t i on r a t i o  w ou l d  s t i l l  exceed  3 0 . For  th i s  reas on i t  s hould 
b e  p o s s ib l e  to p r o duce the  Y a t e s  fi e l d a t  a r a t e  o f  1 5 0  MB/D for 6 
months w i tho ut r e s e rvo i r  damage . How ever , th i s  woul d  require addi ­
t i on a l  fi e l d f ac i l i t i e s  and s p e c i a l  equipment t o  inc ine rate the 
s our g as wh i ch c o u l d  no t be h and l e d  in  exi s t ing  gas p ro c e s s ing 
faci l i t i e s . S uch mod i f i c a t i on s  would require 3 months . Thus , aver ­
ag e 6 month fi e l d  l e v e l  eme rg ency p r oduc t ion wo u l d  b e  7 5  MB/ D . 

To t a l  eme r g ency produ c t i o n  de l iverab l e  t o  re fine r i e s  from the 
Y at e s  f i e ld i s  e s t imated to b e  6 0  MB / D  w j �h ex i s t ing p ip e l in es and 
s ome trucking . Thu s , del iverab l e  capac i ty cou l d  average 5 5  MB / D  
for a 6 month p e r i o d  and .wi l l  b e  ava i lab l e  through at  l eas t 1 9 7 8 .  

TOM O ' CONNOR F I E L D  

T h e  T o m  O ' Connor f i e l d  i s  current ly p rodu c ing at  a n  MER o f  
ab out 7 0  MB/ D .  I t  app e ars  that we l l  c ap ac i ty i s  s uf f i c i ent  to p e r ­
mi t addi t i on a l  emerg ency p r oduct i on o f  6 0  MB/ D  f o r  a t o t a l  f i e l d  
rate  o f  ab out 1 3 0  MB/ D .  Howeve r ,  current de l iverab l e  c ap aci ty 
through exi s t ing  p ip e l ines , i n c luding s ome t ru ck ing , is e s t imat e d  
to  b e  o n ly 3 2  MB/ D  f o r  a t o t a l  f i e l d  r a t e  o f  1 0 2  MB / D . Such a rate  
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c an b e  han d l e d  w i th ex i s t i ng p r o duc t i on faci l i t i e s . By 1 9 7 8 , th i s  
f i e l d  s ho u l d  b e  p r o ducing a t  a capac i ty wi th a r e s e rve - t o - p r o duct i on 
r a t i o  we l l  b e l ow 1 0 .  The r e fo r e , d e l i ve rab l e  eme r g ency p roduc t i on 
in 1 9 7 8  wi l l  b e  e s s en t i a l ly z e ro . 

OTHER F I ELDS 

Sever a l  o t h e r  maj o r  f i e l d s , p ri ma r i ly l o c a t e d  in Texas , are 
e s t imat e d  to h ave a current de l iver ab l e  eme r g ency cap ac i ty of about 
5 0  MB/ D .  Sma l l  vo l umes  of eme r g ency p r o duc ing cap ac i ty p rob ab ly 
a l s o  e xi s t  in a numb e r  o f  s ca t t e r e d  s ma l l  f i e l ds . Bas e d  on data 
pub l i �h e d  by the Ame r i c an P e t r o l eum I ns t i tu t e , it  i s  e s t ima t e d  that 
cur rent de l ive r ab l e  cap ac i ty fr om s uch f i e l ds wou l d  not  ave rage  
more  than 50  MB/ D  dur i ng a 1 8 0  day eme rg ency . * B e c aus e o f  normal 
de c l ine , it  i s  e s t imated  that the  eme rg ency c ap a c i ty from t h i s  
g roup o f  f i e l ds w i l l  b e  e s s ent i a l ly z e r o  b y  1 9 7 8 . 

* AP I , R e s e r v e s  o f  Cru de Oi Z3  Na t ura Z Gas L i q u i ds and Na tura Z 
Gas i n  th e Un i t e d  S ta te s  a n d  Ca nada and Un i t e d  S t a t e s  Pro du c t i v e  
Cap a c i ty a s  o f  D e c e m b e r  3 1 �  1 9 ? 3 � Vo l .  2 8  ( June 1 9 7 4 ) . 
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E CONOMI C ANALY S I S  O F  THE COST OF 
MA I NTA I N I NG STANDBY EMERGENCY SUPPL I ES 

APPEND I X  D 

G i ven adequate p l anning and l e ad t ime , there are  thr e e  b a s i c  
a l t erna t ives f o r  p r ov i d ing s t andby p e tro l eum s upp l i e s  t o  offs e t  a 
s udden l o s s o f  imp or t s . The s e  a r e : l l ) s hut - in o r  r e duc t i on o f  
p r oduc t i o n  f r o m  domes t ic o i l  f i e l d s , ( 2 )  s torage o f  crude a f t e r  
p ro duc t i o n  f r o m  underground r e s e rvo i r s , and ( 3 ) s t or a g e  o f  r e fi n e d  
p e t r o l eum p r o duc t s . 

Al t e rn a t ive s for s to rag e o f  emerg ency p e tr o l eum s upp l i e s  i n ­
c lude ab ove groun d  s t or ag e  in s t e e l  t anks o r  und erg roun d  s to r ag e  in 
s a l t  dome s , mine d  c averns or ab andon e d  m ine s . Re s tr i c t i on of p r o ­
duc t i on a l te rn a t ives  cons i s ts o f  n a t i onw i de p r o r a t ioning (p roduc t i on 
o f  the maj o r i ty o f  o i l  f i e l ds a t  l e s s  than MER) or s hu t t ing - in s e ­
l e c t e d  f i e l d s  c omp l e t e ly .  Th i s  app endix di s cus s e s  the f e a s ib i l i ty ,  
in i t i a l  cons truc t i on co s t  and r e la t iv e  e c onomi c s  o f  th e s e  s t andby 
s upp ly op t i on s . 

The a l t ern a t ives  which invo lve maintaining r e s erve s in the 
g r ound b y  r e s t r i c t ing p r o duc t i o n  r e qu i r e  a l arge  t o t a l  vo lume of 
r e s e rv e s  to p r o v i d e  the requ i r e d  da i ly p r o duc ing cap a c i ty .  Thi s  
r e s u l t s  from the b a s i c  mechan i sm o f  f l u i d  f l ow in p e t r o l eum r e s e r ­
vo i r s . Extens ive inve s t i g a t i ons have shown that the p r o duc ing c a ­
p a c i ty o f  mos t dome s t i c  r e s ervo i r s  w i l l  have b e gun t o  dec l ine  when 
the annu a l r e s e rv e - to - p r o duc t i on r a t i o  ( R/ P )  drop s b e l ow 8 . 0  ( a t  an 
R/ P o f  8 . 0 ,  one - e i ghth o r  1 2 . 5  p e rcent  of the r e s erves are p r o du c e d  
e ac h  y e a r ) . Thus , t o  p r ov ide p r o t ec t i o n  agains t a 6 month , 3 MMB/ D  
interrup t i on ( 5 4 0  MM B  t o t a l ) , a m i n imum s hu t - in r e s e rve o f  8 . 8  b i l ­
l i on b arr e l s  l 3  MMB / D  x 3 6 5  days x 8 )  wou l d  b e  requi r e d .  Fur the r ­
mor e , i f  r e s erves  a t  thi s s t a g e  o f  dep l e t i on were s hu t - in and p r o ­
duce d  dur ing a n  emerg ency , p r o duc ing cap a b i l i ty wou l d  d e c l ine un l e s s  
r ep l a c ement s hu t - in r e s erv e s  w e r e  p r ov i d e d .  

A l though s ome  fi e l d s  c a n  a n d  d o  p r o duce  a t  lower R/ P ' s ,  i t  i s  
doub t f u l  i f  e nough r e s e rves  o f  th i s  typ e exi s t  t o  p rovi de  an app r e ­
c i ab l e amount o f  s hu t - in p ro t e c t i on . On the o ther hand , s e le c t ion 
o f  f i e l d s  wi th s i gn i f i can t ly h i gh e r  R/P ' s  wou l d  incr e a s e  the amo unt 
o f  r e s erves  d e d i c a t e d  t o  the p r o g r am .  For examp l e , the Y a t e s  f i e l d  
i s  cur r en t ly p ro du c ing 5 0  MB/ D  and has a de l iverab l e  cap ac i ty t o  
r e fi ne r i e s  o f  1 1 0  MB / D  ( l imi t e d  b y  t runkl ine c ap ac i ty ) . Even a t  
the  h i gh e r  p ro ducing  r at e , the f i e l d  R / P  wou l d  exce e d  3 0 , whi ch i s  
much g r e a t er than the aver a g e  R/ P o f  8 a s s umed i n  th i s  ana ly s i s . 

I n c on t ra s t ,  s to ra g e  a f t e r  p r o du c t i o n  r e qu i r e s  p r o ducing and 
t r an s f e r r ing on ly the r e qu i r e d  v o l ume o f  o i l  into s t or a g e  where  i t  
c an b e  d e l iv e r e d  a t  very h i gh r a t e s  when a n  emerg ency o c cur s . For  
examp l e , in  c omp ar i s on t o  the r eq ui r emen t o f  8 . 8 b i l l i on b ar r e l s  
ment io n e d e ar l i er , o n ly 5 4 0  MMB o f  s ecur i ty s t orage  c rude wou l d  b e  
requi r e d  t o  p rov i d e  p r o t e c t i o n  a g a ins t a 6 month , 3 MMB / D  crude 
imp or t  i n t e r r up t i on .  
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P RE S ENT VALUE CO ST  OF ALTERNAT I VE S *  

To  r ea l i s t i ca l ly comp ar e  t h e  co s t  o f  ma intain ing emergency 
s tandby s upp l i e s , i t  i s  nece s s ary t o  c omp a r e  the c o s t s  on a uni t  o f  
c apac i ty ba s i s . A p er b arre l c o s t c omp ar i s on i s  not  mean ing fu l  b e ­
cau s e  i t  i s  the r ep l acement o f  a g i ven imp o r t  inte rrup t i on r a t e  
t h a t  i s  o f  imp or tance . Such comp ar i s ons are  l og i c a l ly b a s e d  up on 
the t o t a l  p r e s ent  va l ue c o s t p e r  b ar r e l p er day o f  emer gency s upp l y  
p r ov i de d . The c omp ar i s on i n  thi s s tudy was b as e d on a 3 MMB/ D , 1 8 0  
d ay inte rrup t i on a s  s p e c i f i e d  b y  th e S e c r e t ary o f  the I n t e r i o r  and 
a s s umes that the t o t a l  deni a l  wou l d  be o f f s e t  by e i ther s e curi ty 
s to r ag e  or r e s t r i c t ion of dome s t i c  p r o duc t i on .  

Th e un i t  c o s t s  p r e s en t e d  i n  Tab l e  3 9  a r e  b a s ed  on l ar g e  vo lume 
p r o j e c t s  and are c a l cu la t e d  in cons t ant  1 9 7 4  d o l l ars . The co s t  
a s s o c i a te d  wi th t rans p o r t ing eme rg ency s tandby s upp l i e s  to p o ints  
o f  c ons ump t i on s u ch as  r e fi ne r i es  i s  n o t  inc l ude d . Dep endi n g  on 
th e typ e of i n t e rrup t i on (crude or p r o duc t s ) and th e l o c a t i o n  o f  
eme rg ency p r ep a r e dne s s  f ac i l i t i e s , l o g i s t i c a l  cons i de r a t i ons could 
add s i gn i f i c an t ly t o  co s t . However , the uni t  c o s t at  the f i e ld 
l ev e l  p r ovi de s  a va l i d  b a s i s  for r anking the c o s t  o f  a l te rna t i ve 
emergency s upp l y  s y s t ems . 

The r e s ul t s  o f  the c o s t eva l ua t i on s  s ummari z e d  on T ab l e  3 9  i n ­
d i cate  that s to ra g e  i n  s t e e l  tanks o r  s a l t  domes i s  a much l e s s e x ­
p ens i ve method o f  p rovi ding emerg ency s t andby s upp l i e s  than r e ­
s tr i c t ing p r o duc t i on .  The to t a l  p r e s ent value c o s t s  o f  s al t  dome 
and s t e e l  tank s t o ra g e  a r e  only 1 0  p er c ent and 2 0  p e r cent of the 
r e s tr i c t e d  p ro duc t i on a l t ernat ive , r e s p e c t iv e ly . A l s o , s a l t  dome 
s to rag e c o s t s  on ly  ab out one - ha l f  as much as s te e l  tank s torag e . 
P r e s en t value c o s t s  l i s te d  on Tab l e  3 9  a r e  b a s ed on a d i s count rate  
o f  1 0  p e rcent . Var i ou s  s ens i t iv i ty c a s e s  w e r e  eva luated at  h i gher 
d i s count r a t e s , h i gher p r i ce s  and mo r e  op t im i s t i c  R/P ' s  for the 
r e s t r i c t ed p r o duc t i on op t i on s . A l though the ab s o lute  cos t o f  the 
var i ous a l t e rn at iv e s  chang e d  in the s e  c a s e s , the ranking of the 
a l t ernat iv e s  d i d  n o t . N o t e  a l s o  that the p r e s ent  value c o s t s  o f  a 
1 0  year p r o g r am a r e  only about 2 5  to  3 0  p ercent l e s s than th e cos t 
o f  a 2 0  y ear p r o g r am .  

COST E L EMENTS O F  MA I NTA I N I NG EMERGENCY STANDBY SUPP L I ES 

The c o s t o f  mai n t a i ni ng any typ e o f  eme rg ency s tandby s upp ly 
is a comb ina t i on of s evera l f a c t o r s . F i r s t  is the ini t i a l  c o s t o f  

* Edi t o r ' s  No t e : The p r e s e n t  v a lu e  c o n c ep t s imp ly recogn i z e s  
tha t  a d o l l a r  r e c e i v e d  t oday i s  worth mo re  than a d o l l a r  r e c e ived 
s ome y ea r s  in the future by the amo unt  of i nt e r e s t  o r  r e turn that 
d o l l ar can be e xp e c t e d  to  e arn . F o r  examp l e , i f  a do l l ar re c e i ved  
to day were i nve s t e d  i n  bonds , a s avings  p lan o r  s ome o the r inve s t ­
ment whi ch e arne d  i n t e r e s t a t  a r a t e  o f  1 0  p er c ent , i t  wou l d  b e  
wo r th $ 2 . 5 9 i n  1 0  y e a r s . Conve r s e l y , a do l l ar o f  income r e c e ived 
10  years i n  the future is  wo rth o n ly $ 0 . 3 9 t od ay , a s s uming a 1 0  
p e r c ent i nt e r es t r a t e . Th i s  i s  a commo n  and we l l  accep t e d  method 
o f  c omp ar ing the p r e s en t  va lue of v a r i o us future income s tr e ams . 
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Salt Dome Storage 

$0.75 Per Barrel Faci l ity Cost 

$1 .00 Per Barrel Facil ity Cost 

Steel Tank Storage 

$5.00 Per Barrel Faci lity Cost 

$7.00 Per Barrel Facil ity Cost 

TABLE 39 

U N IT COST OF PROVIDING 
STANDBY EMERGENCY SUPPLIES 

(Dollars Per Barrel Per Day) 

20 Years 

930 

970 

1 ,790 

2,200 

Production Restriction by Shutting-in F ie lds 
or by Prorationing 1 0,300 

Note: Based on present value cost per unit of supply. Assumptions are that: 
• Emergency capacity initiates in 1 975 and reserves are retained unti l  1 985 or 1 995 when they are sold. 

10 Years 

620 

660 

1 ,370 

1 ,750 

7,400 

• Cost is present value cost to operators, royalty owners and government (discounted at 1 0  percent) resulting from 
deferred producing income and/or receipt of direct tax payments. 

• Unit costs are based on providing ful l  protection for a 3 mil l ion barrel per day, 1 80 day interruption. 
• All  costs are calculated in constant 1 974 dollars. 
• Oil has a constant price of $8.00 per barrel of stored or shut·in crude. 

e s t ab l i sh ing the eme rg ency s upp ly - - fo r  examp l e ,  the c o s t o f  bui l d ­
ing s te e l  t anks o r  s a l t dome s to r ag e  f ac i l i t i e s  a n d  o f  fi l l ing s uch 
s t o r a g e  w i t h  crude o r  p r o duct s .  S e cond i s  th e c o s t of ma intaining 
th e s t an dby s upp ly . T h i s  includes  the c o s t of d i r e c t  . l ab o r  and 
equipme n t  m a int en ance  r equ i r e d  to maint a in the c ap ab i l i ty to  p ro ­
duc e  a t  ful l c ap ac i ty dur ing  an emerg ency . An add i t ional  c o s t in ­
c lude s n e c e s s ary exp end i ture s  to  cons truc t or r ep l ace  p ip e l ine , 
t ransp o r t a t i o n  and p r o ducing fac i l i t ie s . 

Ano the r  maj o r  c o s t i t em i s  the los s in  p re s ent  value p r of i t  t o  
t h e  owne r s  o f  s hu t - in p r oduct i o n , g overnmen t and th e e c onomy that 
woul d  r e s u l t  from deferring  the p r o duc t i on and s a l e  o f  s t andby s up ­
p l i e s . For  examp l e , c ons i d e r  the  c as e o f  s hutt ing - in exi s t ing 
fi e ld s  to p r ov i de eme rgency s p a r e  c ap a c i ty . Under norm a l  cond i t i on s , 
the s e  f i e l ds would b e  p r oduc e d  to  dep l e t i on over a p e r i o d  o f  y e ar s  
w i th r e s u l t ing income accru e d  t o  op e r a t o r s  and r oy a l ty owners  from 
the s a l e  o f  o i l  and g a s . I nc ome t o  l o ca l , s ta t e  and f e d e r a l  govern ­
ment s  in  the form o f  p r o duc t i on ,  s a l e s  and income t ax e s  and , in 
s ome c as es ,  r oy a l ty p ayments wou l d  s im i l ar i ly be d e f e r r e d .  There 
wou l d  a l s o  b e  s ub s tant i a l  a dd i t ional  c o s t s  t o  the e conomy wh i ch h ave 
no t b e en quan t i f i e d  in  th i s  analy s i s . I t  w a s  a s s umed that eme rg ency 
p r o t e c t i o n  would b e  r equ i r e d  f o r  e i th e r  1 0  or 2 0  y e a r s , a t  wh i ch 
t ime a l t e rn a t ive energy f o rms  wou l d  b e  ava i l ab l e  and the s ecur i ty 
s upp l i e s  c ou l d  b e  p r o du c e d  and s o l d .  Thus , i f  the f i e lds were s hut 
in  to p r o v i d e  s t andby s upp l i e s  for  2 0  years and then p r o duce d , in ­
come would b e  d e f e r r e d  for 2 0  y e a r s  wh i ch wou l d  r e s u l t  in a s ub s tan­
t ia l  l o s s  in  p re s ent va lue to  o p e r a t o r s , r oy a l ty owne r s  and g overn ­
men t . 
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I n  the cas e o f  s ecur i ty s to r ag e , the s a l e  o f  crude o r  p ro duc t s  
n e c e s s ary t o  f i l l  the s torage wou l d  a l s o  b e  d e fer r e d . The s e  p r o d ­
u c t s  w o u l d  al s o  b e  s o l d  after  2 0  y ears w i th a l o s s  in p r e s ent value . 
Al though s ub s tant i a l ,  s uch lo s s  woul d  b e  far l e s s  than for the s hu t ­
in r e s e rve c a s e b e c au s e o f  the s mal l e r  t o tal  vo lume invo lve d .  

Add i t i on a l  bas e s  us e d  i n  c ompu t in g  the c o s t s  s h own on T ab l e  3 9  
are s ummar i z e d  b e l ow :  

• Bas i s  fo r Shut - In Res e rve Co s t  

- - Op er a t ing exp ens e s aved  a s  a r e s u l t  o f  s hu t - i n equal s 2 1  
p er c e n t  of revenue . 

- - Annu a l  main tenanc e  c o s t o f  s hu t - in cap ac i ty equa l s  $ 5 0  
p e r  b ar r e l  p er day . 

• Bas i s  f o r  S a l t  Dome S t o rage  Co s t  

- - L ar g e  vo l ume ( a t  l e as t 1 0 0  MMB ) s a l t  dome s to rage con ­
s truc t i on cos ts woul d range f r om $ 0 . 6 5 t o  $ 0 . 8 5 p e r  b arre l , 
dep ending on l o cat i on w i t h  r e sp e c t  t o  s u i t ab l e  wat e r  
s our c e  and b r in e  d i sp o s al ar e as . Thus , us ing a c o s t  o f  
$ 0 . 7 5  p e r  b a rr e l ,  a 5 4 0  MMB s t orage  p r o g ram would have a 
t o t a l  c o s t  o f  $ 4 0 5  mi l l i on exc lud ing the c o s t o f  crude 
f i l l .  

- - Cons t ru c t i on c o s t s  are as s umed t o  b e  spread  over a 5 year 
p e r i o d  s ta r t ing i n  1 9 7 5 , and f i l l  c o s t s  ove r a 3 y e ar 
p e r i o d  b e g i nn ing in  1 9 7 8 .  

- - Ma i n t enance c o s t o f  $ 0 . 0 1  p e r  b ar r e l  o f  s to r e d  crude p e r  
y ear . 

• Bas i s  f o r  S te e l  Tank S to ra g e  C o s t 

- - S t e e l  t ank s to r a g e  c o s t s  f o r  a l ar g e  volume crude s to rage  
p ro j e c t  a r e  e s t imat e d  a t  $ 4 . 0 0  t o  $ 6 . 0 0 p e r  b ar re l . Us ing 
a c o s t of $ 5 . 0 0 p er barr e l  r e s u l t s  in  a t o t a l  c o s t o f  
$ 2 , 7 0 0  mi l l ion f o r  a 5 4 0  MMB s to r a g e  p ro g ram excluding 
the co s t  o f  crude fi l l .  

- - T iming o f  c ons t ru c t i o n  and f i l l  c o s t s  are  a s s umed t o  b e  
t h e  s ame as  for  s a l t  d ome s t o r a g e . 

- - Ma in t enanc e c o s t i s  5 p e rc en t  o f  capi t a l  i nves tme n t  p e r  
y ear . 
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